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THE SYSTEMPRO: COMPAQ’S BEST YET? 


26 monitors with great color, 


k great prices 


JNCING 
)О OFF THE 
TEM 325. 


16 MHz 386SX 
The perfect low profile mainstream 
computer, combining 386SX power 
and compatibility with unprece- 
dented value and support. 
STANDARD FEATURES: 
» Intel 803865Х microprocessor running 
at 16 MHz. 
Choice of 512 KB, 640 KB, 1 MB 
or 2 MB* of RAM expandable to 
16 MB (8 MB on the system board). 
* Page mode interleaved memory 
archítecture. 
* LIM 4.0 support for memory over 
640 KB. 


* [ntegrated diskette and high per- 
formance 16-bit VGA video controller 
on system board. 

“ Socket for Intel 803875Х math 
coprocessor. 

© 5,25" 1.2 MBor 3.5” 1.44 MB 
diskette drive. 

* Integrated high performance hard disk 
interface on system board. 

* Enhanced 101-кеу keyboard. 

* | parallel and 2 serial ports. 

* 3 full-sized 16-bit AT expansion slots 
available. 

Commercial Lease Plan. Lease for as 

low as $72/month. 

^ Xerox Extended Service Plan pricing 

starts at $187. 


20 MB VGA Monochrome шш = 
40 MB VGA Color Plus System $2,399 
40 MB Super VGA System 
(800x600) 

100 MB Super VGA System 
(800x600) $3,099 


Prices reflect 512 KB of RAM. 

640 KB versions of the above systems are 
available for an additional $50, 1 MB 
versions for an additional $150, and 

2 MB versions for an additional $300. 


$2,499 


DELL SYSTEM ® 210 
12.5 MHz 286. 
The price says it's an 
entry-level system. 
rformance says it's a 
ot more. 


STANDARD FEATURES: 

* B0286 microprocessor running 
at 12.5 MHz. 

* Choice of 512 KB, 640 KB, 1 MB 
or 2 MB* of RAM expandable to 
16 MB (6 MB on the system board). 

* lage mode interleaved memory 
architecrure. 

* LIM 4.0 support for memory 
over 640 KB. 

* Integrated diskette and high perform- 
ance [6-hit VGA video controller on 
system board. 

“ Socket for Intel 80287 math 
coprocessor, 

* 5.25" 1.2 MB or 3.5” 1.44 MB diskerte 
drive. 

* Integrated high performance hard disk 
interface on system board. 

* Enhanced 101-Кеу keyboard, 

* | parallel and 2 serial ports. 

3 full-sized 16-bit AT expansion slots 
available. 

"Commercial Lease Plan. Lease for 

as low as $61/month. 

^ Xerox Extended Service Plan 

pricing starts at $158. 


NEW LOW PRICES 
20 MB VGA Monochrome System 
$1,599 
20 MB VGA Color Plus System $1,899 
40 MB YGA Monochrome System 
$1,799 
40 MB VGA Color Plus System $2,099 


Prices listed reflect 512 KB of RAM. 
640 KB versions of the above systems are 
available for an additional $50, 1 MB 
versions for an additional $150, and 

2 MB versions for an additional $300. 
100 MB hard drive configurations also 
available. 


THE NEW 
DELL SYSTEM ® 316LT 
This new full-featured, battery powered 
386SX laptop costs less than most 286 
laptops. 
STANDARD FEATURES: 

* Intel 80386SX microprocessor running 

at 16 MHz. 
* Choice of 1 MBor 2 MB* of RAM 

expandable to 8 MB (on the system 

board using 1 МВ SIMMs). 


* LIM 4.0 support for memory over 
1 MB. 


* Adjustable and detachable 640 x 480 
VGA Liquid Crystal Display. 

* One industry standard half-size 8-bit 
expansion slot. 

* Socket for 16 МН: Intel 80387SX 
math coprocessor. 

• 3.5" 1.44 MB diskette drive. 

* 83-key keyboard with embedded 
numeric keypad and 12 function keys. 

* | parallel, 1 serial, and external VGA 
monitor port. 

* Connector for 101 -Сеу keyboard or 
numeric ; 

* Removable and rechargeable NiCad 

ry pack utilizing Dell's “continu- 

ous power" battery system (patent 
pending) 

“АС Adapter. 

**Commercial Lease Plan. Lease for 

as low as $127/month. 

^ Xerox Extended Service Plan pricing 

starts at $295. 


20 MB, | MBRAM $3,499 
20 MB, 2MBRAM $3,699 
40 MB, 1 МВ КАМ $3,799 
40 MB, 2 MB RAM $3,999 


Fora limited time, get an extra battery 
free with every 316LT purchase. 


THE DELL SYSTEM®325 25 MHz 386. 


An even better value at these low prices. 


STANDARD FEATURES: * 200-watt power supply, 


* [ntel 80386 microprocessor running at * B industry standard expansion slots 
(6 available). 
** Commerc 


ial Lease Plan. Lease for as low 


* Choice of I MB, 2 MBor4 MBof КАМ“ as $153/month. 
expandable to 16 MB (using a dedicated ^ Xerox Extended Service Plan pricing 
high-speed 32-bit memory slot). starts at $370. 
* Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed static NEW LOW PRICES. 
RAM cache, 
40 MB VOA Monochrome System 
= * Page mode interleaved memory architecture. $4,199 
* VGA systems include a high performance 100 MB VGA Color Plus System 
16-bit video adapter. $5,099 
* Socket for 25 MHz Inte! 80387 or 25 МН: 100 MB Super VGA Color System 
WEITEK 3167 math coprocessor. (800x600) $5,199 
© 5,25" 1,2 MB or 3.5" 1.44 MB diskette 150 MB Super VGA Color System 
drive. (800x600) $5,699 
* Duai diskette and hard drive controller. 
Prices listed reflect 1 MB of RAM. 322 MB 
* Enhanced ІЮІ-кеу keyboard. hard drive configurations also available. 4 MB 
versions available for an additional $600. 
• | parallel and 2 serial ports. 


*Performance Enhancements: Within the first megabyte of memory 128 KB {3165Х, 316LT and 210), 384 KB (325) of memory ix reserved 
for use by the system to enhance performance. 

Allsystemsare photographed with optional extras. All pricesand specificationsare subject то change without notice, Dell cannot be responsible 
for errors іп typography оғ photography. **Payment based on 36-morith, open-end lease. Leasing arranged by Leasing Group, Inc. In Canada, 
configurarions and prices may vary. DELL SYSTEM is a registered trademark of Dell Computer Corporanon. Micmsoft, MS, MS-DOS and 
XENIX are registered trademarks of Microsoft Corporarion. Intel is a registered trademark, and 386 1s a trademark of Insel Corporation. Dell 
UNIX System V is based on INTERACTIVE Systems Corporations 386/1x," UNIX is a registered trademark of AT&T in the United States and 
other countries. Other trademarks and trade names are used to identify the entities clarmung the marks and namesor their products. Dell Computer 
Corporation disclaims any proprietary interest in trademarks and trade names other than its own. On-site service may not be available in certain 
remote locations. For information on, and a copy of Dell's 30-day Total Satisfaction Guarantee, limited warranty, or Xerox'sservice contract, please 
Nea e ee 78759-7299, Attn: Warranty, ©1989 Dell Compucer i 

reserved, 
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When customers asked us to lower prices on the 25 MHz 386” system 


that won PC Magazine's Editors Choice and PC World's Best Buy, we AN NOI 
gave a typical Dell response: OK. UP TO 6” 1 ( 


You see, we have an unusual relationship with our customers. 
We deal directly with them. 


That's why we can custom configure each system for each customer. 


That’s why we can provide them the most comprehensive service 
and support in the business. 

And, with no retailers, we can actually offer high-end systems like 
this Dell System” 325 for as low as $4,199. With other configurations 
$2,500 below the comparable IBM or Compaq systems. 

Or, a custom configured leasing plan can be designed for any 
business: 

Which explains why Dell has won the last four PC Week polls for 
overall customer satisfaction. 

As for the System 325, it's a thoroughbred. And it runs on either 
Microsoft? MS-DOS® MS*OS/, or our Dell UNIX*System V, which 
is compatible with AT&T System V Interface Definition. As well 
as XENIX? 

Equipped with VGA, optional Intel or WEITEK coprocessor, and 
hard drives ranging from 40 MB to 322 MB, it still leaves 6 expansion 
slots free. 

And every Dell system includes a 30-day money-back satisfaction 
guarantee. As well as a full-year warranty, self-diagnostic software, and 
toll-free technical support that solves over 9096 of customer problems 
by phone. With next day on-site service for the other 
1096, provided by Xerox Corporation? 

Why don't you check out the specs and prices 
on the next page. Or look through some of 
our other new systems. 

Then, if you'd like information on a specific in = аср 
configuration, or have any questions at all, pick | i e iM zn Om Em ү 
up the phone and talk with one of our sales : — 
representatives. 

For that one out of five, the computers may | E € = = NDW r4 


not be free. But the phones are. 
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7) If you could make any changes or improvements to our products, what would 
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7) If you could make any changes or improvements to our products, what would 
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| COMPUTER 
CORPORATION 


800-426-5150. 


То order, call 800-426-5150. In Canada, call 800-387-5752. In Germany, call 06103/701100. In the U. K. , call 0800 414535. 
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What eléé would you expect 


PC MAGAZINE, January 1989, 
"In a field of powerhouse machines 
there can only be one winner, and 
ALR's FlexCache is it." 


INFO WORLD, July 1989, 

"ALR Systems Unleash 486 Power. The 
PowerCache 4 shines in the CPU- 
specific portion of the InfoWorld Auto- 
mated Benchmark Test, gaining a score 
of 16.3." 


PC WEEK, July 7989, 

"Based on a series of benchmarks run 
last week on Advanced Logic Research, 
Inc.'s prototype 486 desktop system, 
ALR will enter the 486 market with a 
bang." 


At ALR, we will never rest on our laurels. We strive to be the best, as 
proven by our past achievements. Now with the introduction of the 
new ALR PowerCache 4™, we've designed a system that is far 
beyond comparison. Again, we have taken PC-microprocessing power 
a step further by designing a unique proprietary PowerCache 4 cache 
controller using ALR's custom ASIC chips which deliver the fastest 
processing speed ever. 


More important, PowerCache 4 is the first PC to fully utilize 128-bit 
burst mode and a "read and write-back" 128KB cache design, provid- 
ing a better than zero wait state performance as compared to the i386. 
Furthermore, ће ALR PowerCache 4 is 100% ІВМ? PS/2™ Micro 
Channel™-compatible supporting bus mastering devices and giving 


ALR M130 ALR M150, M350 IBM M70-A21 
Desktop M650 Floor-Standing Power Platform™ 
CPU 25 MHz 1486 25 MHz 1486 25 MHz 1486 
Bus MCA MCA MCA 
External 128 KB cache 128 KB cache None 
Cache Read and Write-Back Read ond Write-Back 
Video 640x480 640x480 640x480 
Opt. on 1024x768 1024x768 None 
board 
МО 51015 | 6 expansion slots 6 expansion stots 3 expansion slots 
Storage | 4-3 1/2" 1-full height 3-3 1/2" drives 
Expansion 2-1/2"-height 
2-3 1/2" drives 
Disk 130 MB-260 MB 150 MB-650 MB 110 MB 
Capacity 
Starting at 


Price $9,990 $11,490 $12.990 


~ а” 


- 
т 


you а тоге efficient system for a variety of multi-user апа fileserver 
applications. Like most ALR computers, the PowerCache 4 is a truly 
balanced system. The fastest power is achieved by enhancing our 
PowerCache 4 design with the industry's fastest disk drives and inter- 
face. The PowerCache 4 systems come standard with a high-speed 
15МН? ESDI and 32 KB hard disk cache on the disk controller. 
What more could you possibly need. 


It's no wonder ALR remains ahead of the pack with our innovative 
design expertise. As far back as 1986, we've been recognized in the 
industry as a leader in performance. Recently, the highly acclaimed 
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us 
the honor of receiving the PC Magazine Award for Technical Excel- 
lence for designing the industry's most advanced cache architecture. 
As for 1989 we've already begun to excite the industry with the 
PowerCache 4. 


Now, what else would you expect from a company who is so com- 
mitted to innovation and high-performance technology that we take 
you a step beyond. At ALR, we are concerned with your processing 
needs. Our technical support staff is available to assist you by one 
simple phone call. All our systems are backed by a one year war- 
ranty. Call today for more information on the new PowerCache 4 and 
the name of an authorized reseller nearest you. 


1-800-444-4ALR 


California Anza-Borrego 
Desert State Park 


(Cannonball-shaped sandstone, 
These concretions are 

formed of onion-skin layers of 
minerals resistant to erosion.) 
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Maln Memory 
PowerCache 4 is the first PC to fully utilize 
128-bit burst mode and a "read and write- 
back" 128KB cache design, providing 


better than zero wait state performance as 
NW to the i386. 
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Home of | World's First 386 PC 
Advanced Logic Research Inc. 

Advanced Logic Research, Inc. 
9401 Jeronimo Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 
For our Canadian office: 
1-800-443-4CAN 
For our UK office: 
0 635-521 922 FAX: 0 635-521 844 
For our Singapore: 
(65) 258-1286 FAX: (65) 258-1285 


ALR and Advanced Logic Research, Inc. are registered trademarks. PowerCache 4 is a registered trademark of Advanced Logic Research, Inc. IBM and PC, PS/2, Micro Channel are registered 


trademarks of International Business Machines Corporation. Intel, 386 and i486 are registered trademarks of Intel Corporation. 
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Product Focus: 


A VGA on Every Desk 


19 


42 


114 


122 


page 126 


The BYTE Lab 
tests 26 low-cost 


color VGA monitors. 


NEWS 


MICROBYTES 


WHAT’S NEW 


FIRST 
IMPRESSIONS 


SHORT TAKES 
DrawPerfect, 
WordPerfect’s graphics companion 


Microsoft C 6.0, 
a comprehensive package 
for professionals 


OkiLaser 400, 
a low-price compact LED printer 
from Okidata 


SuperScope, 
GW Instruments makes data 
acquisition with the Mac easier 


PC-File 5.0, | 
a flat-file database pack 
from ButtonWare 


FIRST IMPRESSIONS 
Compaq’s Reason to Believe 

in EISA 

Compaq’s newest high-end system, 
the Systempro, may be its best yet. 
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REVIEWS 


Inexpensive SXes by Mail 
Two 80386SX systems that provide 
80386 power at low prices. 


AppleShare Without a Mac 
Jasmine’s DirectServe offers 
AppleShare file service without 
sacrificing a Mac. 


160E NetWare 386: Less Pain, 


167 


173 


179 


185 


191 


Great Gain 

Novell’s next-generation LAN 
operating system delivers radically 
improved performance. 


OS/2 1.2: A Zaftig System 
Beauty goes more than skin 
deep in IBM’s newest OS/2 1.2. 


Art in Motion 
Autodesk’s Animator lets anyone 
create animated graphics. 


Jack of all Trades 

IBM’s Current is a personal 
information manager with desk- 
accessory-style functionality. 


Fast and Easy CAD on the Mac 
Deltasoft’s Origins provides 

fast competition to AutoCAD 

on the Mac. 


Reviewer’s Notebook 

An on-board uninterruptible power 
supply for PCs, a disassembler 

for the curious, and a flat-screen 
color monitor for the Mac. 
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IN DEPTH 


Introduction: 
LIFE WITHIN 1 MEGABYTE 


The Succession Crisis 
Will DOS yield its crown to 
OS/2 or Unix? 


Expanding the Limits 
Unix and OS/2 are not the only 
solutions to memory problems. 


Mac at the Minimum 

Some suggestions and hints 

for running all you can on your 
]-megabyte Mac. 


Easing the RAM-Cram Blues 
Take an active role in managing 
your applications and TSRs 

and their use of your memory. 


Saving Space 

Whatever size hard disk you have, 
it’s probably nearly full. 

Data compression can help. 


More Bang for Your Buck 
Four integrated software packages 
that won’t strain your budget. 


Coping with Diversity 
Incompatibility between computers 
with different architectures 
doesn’t have to be an obstacle. 


1-Megabyte Life Support 
Products that help you stretch the 
resources of a low-cost computer. 
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The Spirit of ’86s 

The competition between PC- 
compatible CPUs heats up, 

as faster 80286s, 80386 clones, and 
the high-powered 1486 emerge. 


The BYTE Unix Benchmarks 
Before you jump into the Unix pool, 
see how your favorite system stacks 
up against the rest of the pack. 


Drawing on the 8514/A 
An engineer exposes the inner 


workings of this graphics processor. 


HANDS ON 


UNDER THE HOOD 
The SCSI Bus, Part 2 
Brett looks at bus facilities, the 


common command set, the common 


access method, and SCSI devices. 


SOME ASSEMBLY REQUIRED 
Foreign File Systems 

Using special file systems from 
within standard file systems. 
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Editorial Index by Company 
Alphabetical Index to Advertisers 


Index to Advertisers 
by Product Category 
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DEPARTMENTS 


Spotlight 
Editorial: Style and Substance 
Letters, Ask BYTE, and Fixes 


RISC comments spark debate. 


PERSPECTIVES 


CHAOS MANOR MAIL 


PRINT QUEUE 

Our Man in Berkeley 

A real page-turner, The Cuckoo's 
Egg is a computer book that reads 
like a classic espionage novel. 


STOP BIT 

A Foolish Consistency 

A software engineer argues 
that consistency isn’t always 
the best policy when 

it comes to user interfaces. 


PROGRAM LISTINGS 

From BIX: See 304 

From BYTEnet: call (617) 861-9764 
On disk: See card after 144 


REGIONAL SECTION 
begins after page 64 


EXPERT ADVICE 


65 
COMPUTING 
AT CHAOS MANOR 
Double Your Pleasure 
by Jerry Pournelle 
A hard disk drive saga and 
a Comdex report. 


79 
THE UNIX /bin 
Let Your Fingers Do the Talking 
by David Fiedler 
Unix has the programs to 
communicate with the outside world. 


85 
DOWN TO BUSINESS 
The Family Jewels 
by Wayne Rash Jr. 
To make sure your data is secure, 
choose a strategy and see 
that it’s carried out. 


97 
MACINATIONS 
A Mac Melange 
by Don Crabb 
Apple is suffering from 
the “not invented here” syndrome. 


101 
OS/2 NOTEBOOK 
To HPFS or Not to HPFS 
by Mark J. Minasi 
Can OS/2’s HPFS and the DOS file 
allocation table live together 
on the same disk? 


107 
NETWORKS 
Serving the Power-Hungry 
by Bill Catchings 
and Mark L. Van Name 
The age of the super server 
is upon us. 


BYTE (ISSN 0360-5280) is published monthly with an additional issue іп 
October by McGraw-Hill, inc. U.S. subscriber rate $29.95 per year. In 
Canada and Mexico, $31.95 per year. Single copies $3.50 In the U.S., 
$3.95 in Canada. Executive. Editorial, Circulation and Advertising Offices: 
One Phoenix Mill Lane, Peterborough, NH 03458. Second-ciass postage 
paid at Peterborough, NH, and additional mailing offices. Postage paid at 
Winrupeg. Manitoba. Registration number 9321. Printed зп the United 
States of America. Postmaster: Send address changes. USPS Form 
3579, and fulfillment questions to BYTE Subscriptions. P О. Box 551, 
Hightstown, NJ 08520. 
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PAINT 
POWERFUL 
DATA-ENTRY 
SCREENS 


Design screens and menus with PAINT™, 
placing input fields and messages precisely 
where you want them to appear in your final 
application. PAINT stores screen definitions 
in a single file — which can be modified 
without recompiling or relinking your 
application. Your program manages screen 
display and I/O through the POWER SCREEN 
Runtime Library. All essential features are 
supported, including: 
% Block multi-field or single-field I/O 
€ Automatic range checking Ф Configurable 
editing/menu key definitions € Application 
context-sensitive, cross-referenced help 
% Virtual/automatic scrolling screens within 
viewports 9 Multiple, overlapping viewport 
display € Plus much, much more! 


The Runtime Library can be linked directly 
with Turbo Pascal applications, or installed as 
memory resident. 


All this for just $149.00 


Includes complete sample programs, a 
comprehensive reference manual, and the 
Norton Instant Áccess program and guides to 
assist you during program development. And, 
we offer a 30-day money back guarantee. 
Supports Microsoft C/QuickC, Turbo C, Turbo 
Pascal, QuickPascal and QuickBASIC. 


Other powerful products from Blaise Computing: 

C ASYNCH MANAGER™ $189 
ASYNCH PLUSTM $189 
View232TM $189 
C TOOLS PLUS™ $149 
Turbo C TOOLS™ $149 
POWER TOOLS PLUS™ $149 
POWER SEARCHTM $149 


Call today for more information 


(800)333-8087 Fax (15) 500-1938 


"— олар 
BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley. СА 94710 (415) 540-5441 


Trademarks are 
property of their 
respective holders. 
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Rick Grehan 
Ben Smith 


MASTERS 
OF UNIX VERSE 


Creating the BYTE 
Unix benchmarks posed 
interesting challenges 


othing worthwhile ever comes 
easy. For BYTE technical edi- 
tor Ben Smith and Lab director 
Rick Grehan, that phrase has 
special meaning. Ben and Rick are the 
key architects of BYTE's new Unix 
benchmark suite (see “The BYTE Unix 
Benchmarks" on page 273). 

Ben's greatest challenge was trying to 
establish tests that are valid for the 
80286-based Xenix machines as well as 
significant for the high-performance 
multiple processor machines and new 
generation of RISC machines. Although 
Ben has six years of experience working 
in electronics hardware, he doesn't con- 
sider himself hardware oriented. “Му 
focus of the last 10 years has been entire- 
ly on software development and Unix. 
Though I have a good appetite for fast 
and powerful computers, I’m much more 
interested in the operating system and ap- 
plication programs.” 

Since he came to BYTE, Ben has been 
responsible for the May 1989 Unix In 
Depth, setting up the BYTE Unix Lab, 
and keeping BYTE current with the Unix 
community. 


Developing the Unix benchmarks was 
interesting for Ben because he enjoys 
pulling together ideas and code from 
other programmers into an integrated 
system. Even though he had to rewrite a 
major part of what he used, he finds it 
interesting to see how other people do 
things. “Editing other people’s work is 
instructive because I have to thoroughly 
understand what I am working with be- 
fore I can modify it, even comment it.” 

Rick wrote the database simulation 
portion of the Unix benchmarks. As its 
name implies, the benchmark simulates 
the operation of a multiuser database. It 
adheres to a client-server model, and as 
such is composed of two programs. The 
first program, the server, rides herd ona 
pre-built data file. The client program 
branches off to a user-selectable number 
of children tasks. 

“The Unix benchmarks were a real 
challenge because until recently, micro- 
computer benchmarks only had to oper- 
ate in a single-user environment,” Rick 
says. This is BYTE’s first attempt at 
multiuser system benchmarks; Rick en- 
courages your feedback. 

“I don't think anybody really enjoys 
writing benchmarks,” says Ben. “You 
are always going to be criticized for 
them. Manufacturers will claim that they 
[the benchmarks] don’t fairly test their 
machines. Editors claim they are too 
complex or not broad enough. But read- 
ers appreciate our work, and that is im- 
portant." —Michael E. Nadeau 


At last, an assistant that 
follows your directions 


Wouldn't it be great to 
delegate your routing? 


You can! We know your time is 
valuable. That's why Wintek 
pioneered comprehensive and 
affordable CAD packages for IBM 
personal computers. HiWIRE-Plus 
continued that tradition, integrat- 
ing schematic-capture features 
and printed-circuit-artwork 
capabilities into one versatile 
package. 


New autorouter. 


The Autorouter for HiWIRE-Plus 
is powerful enough to handle the 
most demanding design problems 
yet simple enough for a casual 
user. Just turn it loose on your 
design. It's hassle free because 
it works long hours, without super- 
vision Or errors. 


E 
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100% autorouting. 


The autorouter for HiWIRE-Plus 
rips-up, reroutes, and with appro- 
priate design rules, racks up 
10096 completion. 


DO Forget gridded routers. This 
autorouter places vias and traces 
anywhere your design rules 
allow. With 1-mil resolution. 


D Vary trace width and spacing for 
individual networks. Route 1, 2, 
3, or more tracks between IC 
and connector pins. 


П Set up boards from 1 to 250 
layers, up to 60" x 60". 

D Specify shape, size, and type 
of vias, layer-by-layer: through- 
hole, blind, buried, micro. 
Specify via types for individual 
networks. 

О Use fewer vias and layers than 
comparably priced autorouters. 

П Бог use on your IBM PC, XT, 
AT, PS/2, or compatible with 
640K RAM. 


Australia: Wintek Software, Phone (08) 2720028, Fax (08) 3733145 
Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450 
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Why pay more for a 100% 
autorouter? 


Compare the features and 
performance to packages costing 
five times more. HiWIRE-Plus and 
the Autorouter for HiWIRE-Plus 
sell for $895 each. Both have a 
no-nonsense, 30-day money- 
back guarantee. With unlimited, 
toll-free, no-charge technical 
support. 


Let HiWIRE convince you that it 
makes a great assistant. Call us 
toll-free at (800) 742-6809 today 
and put HIWIRE-Plus and the 
Autorouter for HIWIRE-Plus to 
work for you tomorrow. 


8 So ais E | 


Wintek Corporation 

1801 South Street 
Lafayette, IN 47904-2993 
Fax: (317) 448-4823 
Phone: (317) 742-8428 or 


(800) 742-6809 


Word processing will 
pages than it ha 


What you see к —— 
is what you get. vc B - 
Also known as WYSIWYG, 2 


this on-screen editing feature 
lets you see exactly what your 
changes are the instant you 
make them. 


Location, location, 
location. 


Use the ruler to make every- 
thing flush left, or right. 
Or centered. Single-spaced. 


and the ensuing takeover 


of the reputation 


HicrosaoFt Word 


a 

participants had heard of Blue ‘Yonder 
Freight, especially in light of the pdblicity 
. generated by approval of the 
empt.! After a 
break, the moderator ipsróduced the subject 
or timeliness, safety, 


um mui 


LNECSUH.DOC 


| | Focus Group Participants — | 
50.000 frequent flyer miles | 

NewYork — |Consumers with over 10.000 
frequent flyer miles 


angeover 


of three | 


Ғораѕ Group Ratings 


Double-spaced. Anywhere DL Puromer/ sefisfaotion 
ПЗЕ bis в n раззепдерей8 freight carriers [ ешге 2 ]. 
Its a wrap. 


You can move or resize any 
positioned object, such as a 
chart or table, and walch the 
text automatically wrap the 
whole thing into a nice, neat 
package. 


і -PE Ты: 


We've got 
tables covered. 
This feature makes creating a 
table as easy as creating a 


spreadsheet, sending the TAB 
key the way of carbon paper. 


; 
Make sure your numbers add up. 


Through dynamic data exchange (DDE), any changes made 
to the original spreadsheet will show up here automatically 
It's convenience words can't describe. 


Something happens the first time you look 
at new Microsoft” Word for Windows: 
| 7и You stare. A conscious 

close of the mouth may even 
| be necessary. 

Dont worry. Its a stan- 
dard reaction. Because when 
ENS" it comes to word processing 

= on a PC, Word for Windows 


For more information, call (800) 541-1261, Dept. K51. Outside the U.S. and Canada, call (206) 882-8661. © 1990 Microsoft 


Microsoft Word for Windows 


isnt like anything you have ever seen before. 

In creating it, we took the collective ехрегі- 
ence of producing the two leading word processing 
programs, powerful Word for the PC and the 
Macintosh’ Consequently, every level of word pro- 
cessing, from the quick memo to the complex docu- 
ment, becomes very easy and simple to do. Down- 
right elementary, actually. 

Gone is the need to memorize a series of key- 


/ Corporation. Microsoft and the Microsoft logo are registered trademarks and Making it al! make sense and Windows are trademarks of Microsoft Corporation. Word 
company. * The Working Model saves and prints documents up ta two pages in length; the charge of $9.95 covers shipping/handling, excluding sales tax, and is refundable upon acquisition of product, for a limited time. Offer good only in the 50 


United States. 


evolve more on these 
sin the last ten years. 


Microsoft Word - EXECSUHLDOC 


See, point, do. 


A me collection of icons located on the Ribbon replaces an endless string 
of commands to let you format characters by eye instead of by memory 


Ctr1+Ft2 


Shift+F12 
Ғ12 


Print... Ctrl+Shift+F42 


| | Print Preview | 
| Print Merge... 
Printer ж» Б 


ALC+FS 


Customize your menu 
to serve you. 


You can creale your own time-saving menu 
commands lo speed up your daily routine. 
And we've combined sophisticated features 
like macros, Styles and glossaries into 
Document Templates, bringing task auto- 
mation to a new level. 


strokes. Now you can rely on icons that are instant- 
ly understandable. No more prompt this for that to 
happen. Prompt that for this to happen. 

We've even devised a way for Word for 
Windows to utilize your existing work, by giving 
it the ability to directly read and write a number 


Bi Zi ШІПГІРЛЕШЕРІЕ 


Help wanted. 
Word for Windows context-sensitive, on-line help 
gels you up and running quickly. And keeps you there. 


Bue YOROER AIRWAYS 
D 
November, 1989 Express yourself. 
Max Smith, President Change everything from the size 
rrr imd of your type to the look on your 
Flushing, New York 11367 ace. 
Dear Max: 


Lam happy to inform you that Махітшт Produce is one of four finalists in our sclection 
process. At this time, 1 would like to brief you on some of the areas where our people 
had questions or cancems. | would hope that these arcas can be addressed in your fina! 
proposal due January 2, 1990, 


The first and perhaps greatest сопсетп is wheiher a small, privately-held company such 
as yours has the growth potential necessary to meet our long-range goals. While there is 
по doubt of your abíiity 10 mect our needs at this rime, our needs over the next three 
years will increase dramatically. 


The second area of concern is a perceived lack of flexibility in your delivery sysiem. We 
. are not sure how you plan to meet the challenge of rapid expansion. We are looking fora 
partner who can react quickly and move with us. 


I would personally like to encownige you to continue with the application process, and 
look forward to secing you again on January 2. 


Sincerely, 


Donald Main 
- Director, Food Services Division 


Choose 
your weapon. 
Word for Windows was de- 
signed with the mouse т mind, 
but it can be used equally well 


(800) 541-1261, Dept. K51. Well send you a free bro- 

chure or a fully-functional Working Model for $995: 
We truly believe that Word for Windows, and 

the graphical user interface, are the way of the future. 
And the future 15 now. 


of file formats, including DCA, WordPerfect, Microsoft 


WordStar? Word for the PC and MultiMate: 
To see exactly what were talking about, call 


Making it all make sense 


Perfect is a registered trademark of WordPerfect Corporation. WordStar is a registered trademark of MicroPro International Corporation. Macintosh is а registered trademark of Apple Computer, Inc. MultiMate is a registered trademark of MultiMate International Corporation, an Ashton-Tate 


A few changes In 
BYTE, and а curious 
tidbit in the Xerox vs. 
Apple lawsuit 


ere’s a common problem: You 
find a new software package 
that looks like just what you 
need. Then you open up the 
package and find that the documentation 
(if there is any) consists of a couple of 
folded sheets, an errata list, and a rab- 
bit’s foot. The “simple installation pro- 
cedure” requires a Ph.D. in computer 
science, and the user interface could 
make strong men cry. The most frustrat- 
ing part of this scenario is that the pack- 
age may indeed be just what you need, if 
you could only figure out how to use it! 

At BYTE, we are well aware that 
magazines can fall into the same trap as 
software publishers. BYTE has always 
provided the most in-depth technical in- 
formation available among computer 
magazines. In the last few years, we’ve 
worked hard to make that information 
more readable and more practical. We’ve 
brought some of the top writers in the in- 
dustry on-board to help us bring you sub- 
stantive information in a clear; acces- 
sible style. 

We’ve also made periodic adjustments 
to our “user interface" —the parts of the 
magazine that help you get at all that in- 
formation. Five times a year, we ask a 
large number of randomly selected 
BYTE subscribers what they think of 
BYTE. We also get mail—boy, do we get 
mail—every day, from readers who take 
their own time to write to us. That all 
adds up to an impressive amount of sug- 
gestions, advice, and thoughtful obser- 
vations that lets us know how we can 
make BYTE serve you better. Here are a 
few changes that we're instituting with 
this issue. 
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EDITORIAL Ш Fred Langa 


STYLE AND 
SUBSTANCE 


Spotlight 

First, we've added a new Spotlight sec- 
tion on page 6, to help call your attention 
to unusual or especially noteworthy 
items in each issue's editorial lineup. 
For example, this month's Spotlight fo- 
cuses on our new Unix benchmarks and 
lets you meet the folks who wrote them. 


News 

We've renamed our opening section 
News, which starts off with BYTE's 
award-winning Microbytes section. This 
is followed by our new product depart- 
ment, What's New, which has been 
given a modest face-lift. 


Beta Hardware and Software 

A bit further into the magazine, you'll 
now find all articles dealing with beta 
software and preproduction hardware 
grouped together. 

On page 114, our redesigned Short 
Takes section brings you succinct sum- 
maries of the most interesting soon-to- 
be-released hardware and software we've 
learned of. Immediately after Short 
Takes, you'll find First Impressions on 
page 122 (this month's issue has only 
one); these are longer, more in-depth 
looks at especially significant forthcom- 
ing products. Naturally, the number of 
First Impressions each month varies with 
the level of innovation in the microcom- 
puter industry. 


New Columns 
Two new columns have drawn so much 
attention that we're giving them their 
own section: Perspectives will contain 
our popular opinion column Stop Bit and 
Hugh Kenner's Print Queue column. 
Stop Bit and Print Queue will be joined 
by the ever-popular question-and-answer 
portion of Jerry Pournelle's Computing 
at Chaos Manor column, Chaos Manor 
Mail. 

Please take a look at these changes, 
and tell me what you think. Your opinion 
matters, and it will help us make BYTE 


exactly what you need in a computer 
magazine. 

% 
Xerox vs. Apple 
The lawsuit that Xerox has filed against 
Apple, alleging that Apple had misappro- 
priated Xerox technology in producing 
the Macintosh, sent some readers into 
their back issues of BYTE. 

Back in February 1983, BYTE pub- 
lished an interview with three key mem- 
bers of the Apple Lisa design team: 
Wayne Rosing (technical manager of the 
entire Lisa project), Bruce Daniels (Lisa 
systems software), and Larry Tesler 
(Lisa applications software). The Lisa, of 
course, was the precursor to the Macin- 
tosh. 

The interview goes on for many pages, 
revealing a number of interesting and lit- 
tle-known facts, including this tidbit: 


BYTE: Do you have a Xerox Star here 
that you work with? 

Tesler: No, we didn't have one here. We 
went to the NCC when the Star was an- 
nounced and looked at it. And in fact it 
did have an immediate impact. A few 
months after looking at it we made some 
changes to our user interface based on 
ideas that we got from it. For example, 
the desktop manager we had before was 
completely different; it didn't use icons 
at all, and we never liked it very much. 
We decided to change ours to the icon 
base.... 


If you're interested in the legal roots of 
one of today's thorniest computer-related 
lawsuits, there's lots more in the inter- 
view; it begins on page 90 of that issue. 
There's also substantial current discus- 
sion on BIX, especially in the "apple- 
case" topic of Jerry Pournelle's tojerry 
conference. (My thanks to “kkubik” on 
BIX, who brought this to my attention.) 
It's worth checking out. 

—Fred Langa 
Editor in Chief 
(BIX name “flanga”’) 


BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS 


be Ор 


Turbo Pascal? the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.5. We combined the simplicity of Apple’s 
Object Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 


It’s easy to extend yourself 


If you're already programming with Turbo Pascal, 
it’s easy to extend yourself from struc- 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.5 is 
the only compiler that is 100% source- 
code compatible with 
your existing Turbo 
Pascal 4.0 and 5.0 


programs. 
A fast object lesson 


Object-oriented appli- | 
cation programs more 
closely model the way 
you think. Objects con- 
tain both data and code. 
As in a spreadsheet cell, the value and the formula 
are together. Objects can inherit properties from other 
objects. For example, a Porsche Carrera inherits most 


Turbo Pascal 5.5 Features 

ш New integrated environment 
tutorial 

m Hypertext Help with copy and 
paste 

ш Enhanced smart linker & 
overlay manager 

m Support for 8087/80287/80387 

ш Integrated source-level 
debugging 


B Inheritance 

B Static & dynamic objects 

ш Constructors & 
Destructors 


B Object constants 
ш Compiles @ > 34,000 
lines/minute 


Inheritance provides powerful modeling capabilities by allowing objects 
to inherit attributes from other objects. 


Mail upgrade orders to: Borland, P.O. Box 660001, Scotis Valley, CA 95066-0001 . For orders outside the U.S. call (408) 438-5300. 
Turbo Pascal, Turbo Debugger, and Turbo Assembler are registered trademarks ot Borland International. Copyright ©1989, Borland International, Inc. All right reserved. ВІ 1324 
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attributes from the base model 911, but it also sports 
a whale tail. 

Turbo Pascal 5.5’s object-oriented extensions 
give you code that’s easier to change, extend, and 
support. 


Turbo Pascal 5.5 Professional with 
Turbo Debugger” and Turbo Assembler? 


The award-winning Turbo Debugger now includes an 
object inspector and hierarchy browser. 
And Turbo Debugger can debug any 
size program. 


Upgrade objectively 


Pascal owners: 

Upgrading from Turbo 
Pascal 5.0 to 5.5 is only 
$34.95 plus $5 shipping 
and handling ($75 plus 
shipping and handling 


Pascal 4.0 or earlier). 
And upgrading from 
Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional is only 
$99.95 plus $10 shipping and handling. To order, 
CALL (800) 331-0877. 


TURBO 
TURBO m AL 
PASCAL = lame 
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to move into the future without 


istered trademarks and Presentation Manager 
юпа! Business Machines Corporation. © 1989 ІВМ Corp. 


letting go of the past. 
OS/2 can do! 


Making the move to OS/2® isn't all or nothing. In fact, OS/2 and DOS сап 
work together—in the same office, on the same network and even on the same 
workstation. So it's easy to protect your hardware and software investment. 

The key is compatibility. You can take advantage of powerful new OS/2 
software, run most of the top DOS applications or toggle back and forth as the 
tasks demand it. A dual-boot feature also allows you to choose a pure DOS or 
OS/2 environment at any time. 

And don’t be surprised that most of your favorite DOS applications are now 
available for 05/2. They've been redesigned and go beyond DOS memory lim- 
its to provide additional functions that help you be more productive—with the 
benefits of multitasking and OS/25 graphical interface, Presentation Manager?" 

Want to keep what you have and still move into the future? With 05/2, the 
solution is IBM. 

To find out more about OS/2, just contact your [BM 
Authorized Dealer or marketing representative. For a dealer 


near you, call 1 800 IBM-2468, ext. 205. 


БЕТЕ 


EDITOR IN CHIEF 
Frederic S. Langa 


OPERATIONS 
Glenn Hartwig Associate Managing Editor 


REVIEWS (Hardware, Software, Product Focus) 
Michael Nadeau Associate Managing 
Editor, Dennis Allen Senior Technical 
Editor, Software, Richard Grehan Director, 
BYTE Lab, Stephen Apiki Testing Editor, 
BYTE Lab, Stanford Diehl Testing Edilor, 
BYTE Lab, Howard Eglowstein Testing 
Editor, BYTE Lab, Stanley Wszola Testing 
Editor, BYTE Lab 


NEWS AND TECHNOLOGY 

(Microbytes, What's New, Short Takes) 

New York: Rich Malloy Associate Managing 
Editor, Andrew Reinhardt Associate 

News Editor 

Peterborough: D. Barker Senior Editor, News 
and Technology, Anne Fischer Lent 
Senior Editor, New Products, Roger Adams 
Associate News Editor, David Andrews 
Associate News Editor, Martha Hicks 
Associate News Editor 

San Francisco: Nicholas Baran Bureau 
Chief, Owen Linderholm News Editor, 
Jeffrey Bertolucci Associate News Editor 


SPECIAL PROJECTS EDITOR 
Gene Smarte 


SENIOR TECHNICAL EDITORS 

Ken Sheldon Features, Jane Morrill 
Tazelaar /n Depth, 

Tom Thompson At Large, Jon Udell 
Al Large 


TECHNICAL EDITORS 

Janet J. Barron, Alan Joch, Robert 
Mitchell, Robert M. Ryan, Ben Smith, 
Tom Yager 


SENIOR CONTRIBUTING EDITOR 
Jerry Pournelle 


CONTRIBUTING EDITORS 

Bill Catchings, Don Crabb, David Fiedler, 
Hugh Kenner, Mark J. Minasi, Wayne 
Rash Jr., Mark L. Van Name 


CONSULTING EDITORS 

Jonathan Amsterdam, Laurence H. Loeb, 
Trevor Marshall, Stan Miastkowski, Dick 
Pountain, Phillip Robinson, George A. 
Stewart, Peter Wayner 


COPY EDITORS 

Lauren Stickler Chief, Cathy Kingery Copy 
Administrator, Susan Colwell, Jeff 
Edmonds, Judy Grehan, Nancy Hayes, 
Margaret A. Richard, Warren Williamson 


EDITORIAL ASSISTANTS 


Peggy Dunham Office Manager, Linda C. 
Ryan, June М, Sheldon, Lynn Susan Valley 


BIX BYTE INFORMATION EXCHANGE 


ART 

Nancy Rice Director, Joseph A. Gallagher 
Assistant Director, Lisa Nardecchia 
Assistant, Jan Muller Assistant, 

Alan Easton Technical Artist 


PRODUCTION 

David R. Anderson Director, Virginia 
Reardon Senior Editorial Production 
Coordinator, Barbara Busenbark Editorial 
Production Coordinator, Denise Chartrand 
Editorial Production Coordinator, Michael J. 
Lonsky Editorial Production Coordinator 


TYPOGRAPHY 

Sherry Fiske Systems Manager, Donna 
Sweeney Applications Manager, Christa 
Patterson 


ADVERTISING/PRODUCTION (603) 924-6448 
Lisa Wozmak Director of Advertising 
Services, Christine W. Tourgee Assistant, 
Linda Fluhr Customer Service Supervisor, 
Lyda Clark Senior Account Coordinator, 
Dale Christensen, Karen Cilley, Roxanne 
Hollenbeck, Rod Holden, Susan 
Kingsbury Creative Services Manager, 
Lillian J. Doucet, Wai Chiu Li Quality 
Control Manager 


ADMINISTRATION 
Donna Nordlund Publisher s Assistant 


MARKETING AND PLANNING 

L. Bradley Browne Director 

Pamela Petrakos-Wilson Marketing 
Communications Manager, Dawn Matthews 
Public Relations Manager, Lisa Jo Steiner 
Assistant Promotion Manager, Stephanie 
Warnesky Marketing Art Director, Sharon 
Price Associate Art Director, Julie Perron 
Senior Market Research Analyst 

Faith Kluntz Copyrights Coordinator, 
Cynthia Damato Sands Reader Service 
Coordinator, Carol Pitman Marketing 
Assistant 


FINANCIAL SERVICES 

Philip L. Penny Director of Finance and 
Services, Kenneth A. King Business 
Manager, Marilyn Parker, Diane Henry, 
JoAnn Walter, Jaime Huber, Agnes Perry 


CIRCULATION 

Dan McLaughlin Director 

Vicki Weston Assistant Manager, Karen 
Desroches Distribution Coordinator, Louise 
Menegus Back issues, Ellen Dunbar Direct 
Accounts Coordinator, Karen Carpenter 
Direct Accounts Telephone Sales 
Hepresentative 


PERSONNEL 
Patricia Burke Human Resources 
Administrator, Beverly Goss Receptionist 


BUILDING SERVICES 
Tony Bennett Manager, Cliff Monkton, 
Mark Monkton, Gary Graham 


DIRECTOR 
Stephen M. Laliberte 


MANAGING EDITOR 
Tony Lockwood 


MICROBYTES DAILY 

D. Barker Coordinator, Peterborough, Rich 
Malloy New York, Nicholas Baran San 
Francisco, Jeffrey Bertolucci San 
Francisco, Laurence H. Loeb Wallingford, 
CT, Stan Miastkowski Peterborough, 
Wayne Rash Jr. Washington, DC, David 
Reed Lexington, KY, Andrew Reinhardt 
New York, Jan Ziff Washington, DC 


14 BYTE * MARCH 1990 


EXCHANGE EDITORS 

Laurence H. Loeb Macintosh Exchange, 
Barry Nance /BM Exchange, David Reed 
User Group Exchange, Myrrh Mist 
interactive Game Exchange, Joanne Dow 
Amiga Exchange, Wayne Rash Jr. 

Writers Exchange 


BUSINESS AND MARKETING 

Patricia Bausum Secretary, Denise A. 
Greene Customer Service, Brian Warnock 
Customer Service, Tammy Burgess 
Customer Credit and Billing 


TECHNOLOGY 
John Spadafora Programmer/Analyst, 
Peter Mancini Programmer 


PUBLISHER/GROUP VICE PRESIDENT 
J. Burt Totaro 


ADVERTISING SALES 
Steven M. Vito Associate Publisher, 
Vice President of Marketing 


Carol Cochran Administrative Assistant 


Arthur H. Kossack Eastern Regional Sales 
Manager, (312) 751-3700 

Jennifer L. Bartel Western Hegional Sales 
Manager, (214) 644-1111 

Susan Vernon Sales Assistant 


NEW ENGLAND 

ME, NH, VT, MA, RI, ONTARIO, CANADA, 
& EASTERN CANADA 

Daniel D. Savage (517) 262-1160 


ATLANTIC 
NY, NYC, CT, NJ (NORTH) 
Kim Norris (212) 512-2645 


EAST 
PA, KY, NJ (SOUTH), MD, W.VA, 
, DC 


Thomas J. Brun (215) 496-3833 


SOUTHEAST 
NC, SC, GA, FL, AL, TN, VA, MS, AR, LA 
John Schilin (404) 252-0626 


MIDWEST 

IL, MO, KS, JA, ND, SD, MN, WI, NE, 
IN, МІ, ОН 

Kurt Kelley (312) 751-3740 


SOUTHWEST, ROCKY MOUNTAIN 
CO, OK, TX 
Alison Keenan (214) 644-1111 


SOUTH PACIFIC 

SOUTHERN CA, AZ, NM, LAS VEGAS, 
UT 

Ron Cordek (714) 557-6292 

Andrew В. Uphoff (213) 480-5243 


NORTH PACIFIC 

НІ, WA, OR, ID, MT, NORTHERN CA, WY, 
NORTHERN NV, WESTERN CANADA 
Bill McAfee (408) 879-0371 

Roy J. Kops (415) 362-4600 


OUTSERTS 
Scott Gagnon (603) 924-4380 


INSIDE SALES 
Liz Coyman Director 
Susan Boyd Administrative Assistant 


NATIONAL SALES 

Mary Ann Goulding (603) 924-9281 
Patricia Payne (803) 924-2654 

Jon Sawyer (603) 924-2665 


BYTE BITS (2x3) 
Mark Stone (603) 924-6830 


THE BUYER'S MART (1x2) 
Brian Higgins (603) 924-3754 


REGIONAL ADVERTISING SECTIONS 
Larry Levine (603) 924-4379 
Barry Echavarria (603) 924-2574 


BYTE POSTCARD DECK MAILINGS 


BYTE DECK 
Ed Ware (603) 924-6166 


COMPUTING FOR DESIGN & CONSTRUCTION 
COMPUTING FOR ENGINEERS 
Ellen Perham (603) 924-2598 


INTERNATIONAL ADVERTISING SALES STAFF 
See listing on page 353. 


EDITORIAL AND BUSINESS OFFICE: 

One Phoenix Mill Lane, Peterborough, NH 
03458, (603) 924-9281. 

West Coast Branch Offices: 425 Battery St., 
San Francisco, CA 94111, (415) 954-9718; 
3001 Red Hill Ave., Building #1, Suite 222, 
Costa Mesa, CA 92626, (714) 557-6292. 
New York Branch Editorial Office: 1221 Avenue 
ofthe Americas, New York, NY 10020, (212) 
512-3175. 

BYTEnet: (617) 861-9764 (set modem at 8-1- 
N or 7-1-E; 300 or 1200 baud). 

Editorial Fax: (603) 924-2550. Advertising Fax: 
(603) 924-7507. 

SUBSCRIPTION CUSTOMER SERVICE: Outside 
U.S. (609) 426-7070; inside U.S. (B00) 232- 
BYTE. For a new subscription—(800) 257- 
9402 U.S. only, or write to BYTE 
Subscription Dept., P.O. Box 555, 
Hightstown, NJ 08520. Subscriptions are 
$29.95 for one year, $54.95 for two years, 
and $74.95 for three years in the U.S. and 
its possessions. In Canada and Mexico, 
$31.95 for one year, $59.95 for two years, 
$79.95 for three years. $50 for one-year air 
delivery to Europe. Ү28,800 for one-year 
air delivery to Japan, Y 14,400 for one-year 
surface delivery to Japan, $30 surface 
delivery elsewhere. Air delivery to selected 
areas at additional rates upon request. 
Single copy price is $3.50 in the U.S. and 
its possessions, $3.95 in Canada, $4.50 in 
Europe, and $5 elsewhere. Foreign 
subscriptions and sales should be remitted 
in U.S. funds drawn on a U.S. bank. Please 
allow six to eight weeks for delivery of first 
issue. 


EDITORIAL CORRESPONDENCE: 

Address editorial correspondence to: 
Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Unacceptable 
manuscripts will be returned if 
accompanied by sufficient postage. Not 
responsible for lost manuscripts or photos. 
Opinions expressed by the authors are not 
necessarily those of BYTE. 


PHOTOCOPY PERMISSION: 

Where necessary, permission is granted by 
the copyright owner for those registered | 
with the Copyright Clearance Center 
(CCC), 27 Congress St., Salem, MA 01970, 
to photocopy any article herein for personal 
or internal reference use only for the flat fee 
of $1.50 per copy of the article or any part 
thereof. Correspondence and payment 
should be sent directly to the CCC, 27 
Congress St., Salem, MA 01970. Specify 
ISSN 0360-5280/83, $1.50. Copying done 
for other than personal or internal reference 
use without the permission of McGraw-Hill, 
Inc., is prohibited. Requests for special 
permission or bulk orders should be 
addressed to the publisher, BYTE is 
available in microform from University 
Microfilms international, 300 North Zeeb 
Rd., Dept. PR, Ann Arbor, MI 48106 or 18 
Bedford Row, Dept. PR, London WC1R 
4EJ, England. 


OFFICERS OF MCGRAW-HILL INC: 

Joseph L. Dionne, Chairman, President 

and Chief Executive Officer; Robert N. 

Landes, Executive Vice President, General 
Counsel and Secretary; Walter D. 
Serwatka, Executive Vice President; Frank 
D. Penglase, Senior Vice President, 
Treasury Operations; Robert J. Bahash, 
Executive Vice President and Chief’ 
Financial Officer; Thomas J. Sullivan, 

Executive Vice President, Administration; 

Mary A. Cooper, Senior Vice President, 

Corporate Affairs, and Executive Assistant 

to the Chairman; Ralph R. Schulz, Senior 

Vice President, Editorial. 


Founder: James H. McGraw (1860-1948). 


Л Copyright © 1990 by McGraw-Hill, 
aie Inc. All rights reserved. BYTE and 
ғ BYTE аге registered trademarks of 
McGraw-Hill, Inc. Trademark registered in 
aia States Patent and Trademark 
ice. 


ғ, Member 
Audit Bureau of Circulation 


“The hte! Math CoProcessor Don't put off your 


helpssave you time — 


desires any longer. 
Carpe diem! Live for 
the moment! Life is 
too short to wait on 
slow software. 

= | Just press ап 
Intel® \ Math CUPTO ddr into the mother- 
board of any IBM? or compatible PC. It will 
work effortlessly with the Intel micro- 
processor already inside, and will inspire 
over 300 database, spreadsheet, CAD or 


business graphics programs to race through 


Instant gratification. 


| 
| | 
| | 
| ү 


their functions—up to five times" faster. 

For more information, contact your 
local dealer. Or call (800)538-3373 for “Intel 
Math CoProcessor Technotes,' a collection 
of benchmarks and software lists. For instant 
gratification (and instant product literature), 
call our FaxBack™ number at (503)629-7576 
and ask for Document #9970. We'll fax it 
directly to you. 

So do it now What are you waiting for? 


intel 


©1989 Intel Corporation, Intel is a registered trademark of Intel Corporation. FaxBack is a trademark of Intel Corporation. ІВМ is a registered trademark of International Business Machines 
Corporation. Intel Bulletin Board Service (503)645-6275 (modem parameters N-8-1); Compuserve: Mailbox 70307 461; MCI Mail: Mailbox "INTEL SUPPORT.” *Performance increase will vary 
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Document created using Aldus PageMaker 


At only $1495, it’s got your name on it. 


The HP LaserJet printer 
family has expanded- 
in a small way. 


The new HP LaserJet IIP (as 
in Personal) fits right on your 
"Suggested U.S. list prices: desk. And, with a price almost 
eeu Ж half of the multi-user LaserJet 
Dealer prices vary. Series П* into most budgets. 


Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes: letter, 
legal, executive and A4, as 
well as envelopes. In portrait 


or landscape configura- 


tions. At four pages a minute. 


From one or two paper bins 
(the second is optional). 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 


The new HP LaserJet IP printer. 


And, of course, 
our new printer 
is compatible with the HP 
LaserJet Series П апа virtually 
all popular PC software. 


So call 1-800-752-0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 
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introduce people at your 
company to their very own 
HP LaserJets. 


There is a better way. 
HEWLETT 
ГД] Бдскань 
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"T t's a jungle in there," said the pro- 
grammer looking at the code for the 
user interface of an application. "Every year 
it gets worse." 

Don't despair. Finally, there is a way out. 
Vermont Views" 2.0. 


From Complexity to Simplicity 

Vermont Views 2.0 replaces the complexi- 
ties of interface coding with the simplicity of 
the Vermont Views Designer. This powerful 
interactive forms designer works in concert 
with our comprehensive library of over 550 
functions to make interface development 
and management quicker and easier than 
ever before. 


Development Will Never Be 


the Same Again 


With the Vermont Views Designer you will 
quickly create operational prototypes of an 
application interface — and enjoy doing it! 
Because design is fast and visual, you will 
involve your clients actively from the begin- 
ning. Last-minute change requests will be 
accepted without battles or escalating costs. 

No longer will you throw away months of 

| prototype code— 


Vermont -- 


гетата the prototype will 
VI 1 WS become the imple- 
mentation. And, 
integration and final 


testing will go faster, because all Designer objects 
are tested for validity as they are created. 


No More Maintenance Blues 


Software maintenance typically accounts 
for over 50 percent of total lifecycle pro- 
gramming effort — and a higher percentage 
of headaches. With the Vermont Views 
Designer, you will always be able to revise the 
interface quickly and easily, seeing the 
changes as you make them. 


The Vermont Views 
Difference 


Screen generators for 
most C libraries require you 
to modily generated source 
code to create fully func- 
tional lorms— after which 
you can no longer use the 
screen generator. Not so with the Vermont 
Views Designer. Designer forms and menus 
can incorporate any of the special capabili- 
ties of Vermont Views—such as nested 
menus, scroll bars, tickertape fields, scroll- 
able form regions, choice lists, and memo 
fields — and still be revised interactively. 
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Message from the Jungle 

“At a recent field staff meeting, we were able to get 
a consensus on what forms should look like by 
using the Designer on a big screen TV. Changes 
can be posted real-time, and a functioning proto- 
type results from the exercise. The form designer 
is GREAT.” 

—Randy Jones, Beta Tester 


Code-dweller emerges from the jungle 


Globally Applicable 


Use Vermont Views with any database or 
file manager with a C-language interface, 
such as Oracle, Informix, dBase, Clipper, 
dbVista, Btrieve, and C-tree. Maintain the 
same interface with the same source code 
under DOS, OS/2, UNIX, XENIX, and VMS. 
Create interfaces for any 
roman-based language. 
Truly a global solution for 
your interface needs. 


100% No-Risk 
Guarantee 


me enu 


ume mt | 
ату Modification of User Funetlons — 


We believe in our pro- 
duct. Try Vermont Views 
for as long as you want. 
No limits, If not fully satisfied, return for a full 
refund. 


Free Test Drive 
Call now for a free DOS working copy of 
the Designer, lacking only the ability to 
save forms. Get out of that jungle! 

Call 800-848-1248 
Fax 802-848-3502 


Vermont 
Creative 
Software 


Pinnacle Meadows, Richford, VT 05476 
Phone: 802-848-7731 Telex: 510-601-4160 
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MICROBYTES 


Staff-written highlights of developments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTEWEEK reports 


Multimillion-Transistor Chip Can Repair Itself 


ngineers from TRW and 

Motorola, working together 
under contract for the Department of 
Defense, say that they’ve succeeded in 
putting more transistors on a chip than 
ever managed before. The new Central 
Processing Unit-Arithmetic Extended _ 
SuperChip holds about 4 million 0.5- 
micron CMOS devices and is capable 
of performing 200 million floating- 
point operations per second, according 
to Motorola. This amount of proces- 
sors would put the single 1'2-оџпсе 
chip on the same processing level as 
supercomputers. 

One problem with a chip of this 
size and density is a tendency toward 
high failure rates. But the developers 
have equipped the SuperChip with a 
way of “repairing”’ itself if any of its 
parts fail. 

The SuperChip is used with a 
"satellite" chip, the TRW-Motorola 
Universal Processor (UP), which 
configures the SuperChip initially, 
tests it, and monitors it during 
operation. The SuperChip’s ability to 
repair itself is due to its modular 
nature. The SuperChip architecture 
consists of ‘“‘macrocells’’ that аге 
essentially processor building blocks. 
The chip holds 142 of these, of which 
only 61 are required for the SuperChip 
to be fully functional. The UP tests the 
SuperChip initially and marks those 
macrocells that do not work. It then 
configures the SuperChip to use a 
working combination of 61 macrocells 
and marks the rest of the functioning 
macrocells for later use if any part of 
the chip should fail. If any macrocells 
do fail, then the UP can reconfigure 
the SuperChip to use one of these 
spare macrocells. 


Each of the macrocells represents a 
standard processor function and 
operates as an independent device. 
The macrocells range in size from 
10,000 to 100,000 logic devices. The 
SuperChip uses the following macro- 
cells: address generator, microcontrol 
unit, multiplier/accumulator, UP, read 
memory interface, write memory 
interface, column disable block unit, 
ALU, storage element, and one-port 
RAM unit. One or more of each of 
these is required to build a functioning 
SuperChip. 

The SuperChip is intended to be 
used as the central processor for 
advanced digital signal processing 
systems, particularly in military 
systems, where the self-repairing 
design would be useful. However, 
Motorola and TRW also envisage 
future versions of the chip being used 
in commercial applications, particu- 
larly in complex imaging, medical 
diagnosis, and CAD. 

The longer-term implications are 
also very interesting. Usually produc- 
ing such complex chips at the limits of 
current technology is an expensive 
business because of the high failure 
rates of chips using these methods. 
The SuperChip architecture, however, 
allows for manufacturing flaws in the 
production of the SuperChip without 
affecting its ability to function. This 
results in a higher and more commer- 
cially viable manufacturing success 
rate. The technique could allow chip 
makers to produce more powerful 
processors much faster than they 
otherwise might. Perhaps Intel’s 
80786 CPU will be ready by the year 
2000 after all. 

—Owen Linderholm 


Network Shell ‘‘Masks Differences" 


XM Technologies (Boston) has 

come up with a novel approach to 
the problems of distributed computing 
over a network of heterogeneous (and 
sometimes mutually hostile) systems. 
The VXM Network Shell essentially 
takes the concept of the Unix shell 


commonly used in that environment 
and extends it to control a network. 
According to VXM president 
Franco Vitaliano, the VXM shell 
“essentially masks differences 
between machines and operating 


continued 
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Thinking Machines (Cambridge, 
MA) is aiming for a speed record 
of 1 trillion operations per second 
with a future model of its parallel- 
processing Connection Machine. 
The current million-dollar machine 
uses 32,000 processors to zip 
through 8 billion floating-point 
operations per second, according 
to company figures. Thinking 
Machines, working under a 
Defense Advanced Research 
Projects Agency contract, plans to 
have the components of its new 
system working in 1992; there’s 
no official word on when the Mega 
machine itself will be ready. The 
biggest river to cross, according to 
chief scientist Danny Hillis, is 
incorporating fault tolerance into 
the massively parallel machine. 


Only a memory: After eight months 
of trying to garner investors and 
support, U.S. Memories, the 
proposed cooperative venture for 
making DRAM chips in the U.S., 
called it quits. Formed last June, 
the company had the backing of 
heavyweights like IBM, Digital 
Equipment, Hewlett-Packard, and 
Intel, but other computer makers, 
like Apple and Sun, refused to get 
involved, saying that their supplies 
of memory chips are adequate. 
The initial investors figured that 
they would need $1 billion to make 
the proposal work. Some industry 
watchers lamented the demise of 
U.S. Memories, charging domestic 
computer companies with too much 
attention to short-term profits and 
too little memory of last year’s 
shortage of DRAM chips. 


More than one-half of the state 
departments of transportation are 
using CAD systems and are now 
requiring contractors to do the 
same, according to Design Systems 
Strategies (Scarborough, ME). The 
state agencies are using more 
Intergraph workstations than any 
other type of system, DSS says іп а 
recentreport. 
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Meanwhile, іп Japan, (һе Japan 
Personal Computer Software Asso- 
ciation (Tokyo) will start next 
month conducting certification 
exams for CAD operators. The 
organization hopes to increase the 
number of CAD users in the 
country, as well as boost their 
knowledge of the subject. Govern- 
ment agencies back the program. 


IBM has developed a new hard- 
ware/software combo that lets 
hearing-impaired people send 
voice messages from a PC to 
someone using an ordinary push- 
button telephone, who can then 
reply using the telephone’s 
keypad. The new $600 Phone- 
Communicator, which works with 
the IBM PC or PS/2 Models 25 
and 30, consists of a multifunction 
board with a modem and a speech 
synthesizer and software for 
writing and reading messages. The 
hearing-impaired user types a 
message on the computer key- 
board, and the synthesizer speaks 
it over the telephone; the hearing 
user types a response using the 
letters on the telephone keypad, 
and thé system translates tones and 
sends them to the computer 
screen. For information, contact 
the IBM National Center for 
Persons with Disabilities, Р.О. 
Box 2150, Atlanta, GA 30055, 
(800) 426-3388 (voice) or (800) 
426-2133 (TDD). 


Borland International has sold off 
another of its Turbo packages. 
This time it’s Turbo Prolog, 
which now is in the hands of its 
creator, the Prolog Development 
Center, based in Denmark and 
Atlanta. PDC will develop, mar- 
ket, and support future versions of 
the Prolog compiler, including a 
new OS/2 version (slated to be out 
last month) and one for The Santa 
Cruz Operation’s Unix, scheduled 
for later this year. PDC says it has 
improved the current DOS edition 
by adding more than 40 new 
predicates and a better interactive 
development environment. The 
biggest difference is that PDC has 
rewritten Turbo Prolog to be more 
modular, making it easier to 
bring out versions for other 
operating systems. 
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systems.” In each computer on a 
network, a small (128K-byte) VXM 
program written in ANSI C interprets 
ASCII scripts written in the VXM 
programming language. Vitaliano says 
that only about 10 percent of the VXM 
shell has to be customized for the 
operating system that it's running 
under. Each machine on the network 
“sees” the VXM shell as just another 
running application. 

The result, according to Vitaliano, 
is that the VXM shell provides a way 
to develop software on one machine 
(e.g., a PC running DOS) and distrib- 
ute the script across the network to run 
on any other system (e.g., a Sun 
workstation running Unix). Unlike 
applications developed in a portable 
language such as ANSI C, programs 
developed using the VXM language 
don't need to be modified and 
recompiled to run under a different 
operating system because they're 
plain-vanilla ASCII. 

Currently, the VXM system, which 
Vitaliano calls a “SoftRobot,’ runs 
only on Novell and TCP/IP networks. 
But he expects the company to 
migrate the VXM system to OSI and 
proprietary networks in the near 
future. Whichever network it runs on, 
programmers won't need to learn any 
technical details of the network to 


develop distributed applications, 
VXM claims; the VXM shell insulates 
them from network and operating- 
system particulars. 

In a heterogeneous system, VXM 
says, the VXM system can automati- 
cally perform a complex series of 
actions, translate commands between 
unlike systems, start other tasks, 
supervise systems, run software, use 
communications and I/O facilities, 
read and write files, use file systems 
and databases, leave messages, unify 
different E-mail systems, operate 
equipment, and interact with users. 

The VXM Network Programming 
language is similar to Lisp, although it 
uses C syntax. However, it's designed 
and optimized for operation on ASCII 
character strings. It consists of 85 
primitives. VXM scripts can execute 
VXM programs simultaneously at 
several nodes across the network. 
Vitaliano says that one of VXM's 
most powerful features is its macro- 
generation capabilities. Previously 
defined scripts can call other scripts. 

VXM Network Shell costs $895 
for DOS-based systems ($295 for each 
additional node), $2495 for Unix 
workstations, and $2995 and up for 
VAX systems. The company expects 
to have a shell for the Macintosh soon. 

—Stan Miastkowski 


Microprocessors Are Bringing Down 
the High Cost of Supercomputing 


upercomputing no longer means 

liquid-nitrogen coolant and 
millions of dollars. New systems that 
use large arrays of microprocessors 
are providing computing capability 
comparable to that of some supercom- 
puters at a significantly lower price. 

The new iPSC/860 from Intel 

Scientific Computers (Beaverton, OR) 
is a parallel-processing system based 
on Intel’s i860 RISC-like CPU, a 
high-speed chip with powerful 
floating-point capabilities. This 
machine, which starts at $265,000, 
comes standard with eight 1860 
processors and can be configured with 
as many as 128. Intel claims that the 
top-of-the-line iPSC/860 can perform 
up to 7.6 billion floating-point 
operations per second, putting it in the 
same neighborhood as a Cray Y-MP 
supercomputer. The system supports 
as many as 128 I/O controllers, each 
of which is based on an Intel 80386 
processor and can have as much as 2 


gigabytes of memory. The iPSC runs a 
version of Unix optimized for parallel 
code execution and comes with 
software for generating parallel- 
processing applications. 

As the cost of the i860 comes 
down, so will the price of systems 
using it. Intel’s new machine suggests 
that a commercial Unix-based system 
with two to four processors could be 
built not too long from now and priced 
at $30,000 or less. 

MasPar Computer (Sunnyvale, 
CA) uses a massively parallel archi- 
tecture in its new family of “minisu- 
percomputers." The МР-І system сап 
be packed with thousands of proces- 
sors—from 1024 to 16,384. This 
approach is similar to that of Think- 
ing Machines, whose million-dollar 
Connection Machine strings together 
32,000 processors. MasPar claims the 
low-end МР-П01 ($117,000) сап 
crank out 1875 million instructions 
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‘You dont have to be a rocket 


scientist to program in BASIC 


.— Granted, with Microsoft's BASIC Profes- 
sional Development System, rocket scientists 
can work wonders every day of the week. 


but if you want to work better in this strat- 


osphere, Microsoft® QuickBASIC is all you need. 
Instead of an IQ. test, you get a step-by- 
step printed tutorial that guides you through a 
complete working program. And our handy on- 
line electronic manual lets you put your finger 
on anything you want to know instantly, or copy 
and paste sample code into your program window. 
Meanwhile, our on-line training and Easy 
Menus make you feel at home in your new envi- 
ronment in minutes — not hours. And to simplify 
things even more, our intuitive interface offers 
context-sensitive help. Plus a debugger that 


gets your program up and running in record time. 


Customers within the 50 United Sta а ш и, ле ы. өте 17 Can 


are registered trademarks and Makin meo Mi 6 ce 


г 
il 


Naturally, this BASIC also turns out code 
at record speed — 150,000 lines per minute. 
Not surprisingly, FG Maga- 
zine called it^ .. perhaps one 
of the greatest software pro- 
grams ever written" and gave 
it their Editors Choice Award. 

All of which only goes : 
to prove one thing: you don't 
have to be a rocket scientist 


to conquer new frontiers. 
Just smart enough to get a hold of our 
Microsoft QuickBASIC. 


Making it all make sense 


сай аси 673-7638. Outside the U.S. and Canada, сай (206) 882-8661. € 1990 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo 
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Whether you are considering one 
computer or 1000 you can feel secure in 
buying from Gateway 2000. You are 
assured of getting fully loaded machines 
for the same price as the competition’s 
stripped down models. 

The standards in your new system will 
be second to none. From painstaking 
assembly by Gateway technicians to rigor- 
ous quality controls, the system you 
receive will be the best value 
in the industry. 

Here is what the experts 
have to say: 


“When evaluating the 
whole package, the Gateway 
386 surpasses all others.” 
Byte Magazine 
Oct. 1988, Pg. 176 


А WARD OF 
DISTINCTION 


"highly reliable and affordable.” 


PC Magazine 


“Low-price, high quality components, 
solid performance, and the promise of 
support after the sale make the Gateway 
2000 386/33 an attractive option.” 

PC Resource 


You will discover that we stand 
behind your decision to purchase a 
Gateway 2000 system in every way. 


= 30 Day Money Back Guarantee 
а | Year Warranty 


т Lifetime Toll-Free Technical Support 
m BBS Technical Support Service 


= Free Federal Express Shipment of 
Replacement Parts 
ш AND... 


If you can’t be helped dough the 
phone, BBS or Federal Express, then we 
provide FREE ON-SITE SERVICE 
to most locations. 

From your initial purchase from a 
knowledgeable sales representative to 
lifetime, toll-free technical support 
you've got a friend in the business. 

Here's just a small sampling of 
what owners of Gateway 2000 systems 
have to say: 


"I like the machine. I am rather picky but 
no one ever lost their cool. Courteous 
and polite all the way. Would I do it again? 
You bet.” 

Ralph Kissel, Senior Electronics Engineer 


“We've standardized on Gateway 2000 
systems in our department. Your prompt 
service and technical support has kept 
our sales operation running better than 
ever. Based on the quality and perform- 
ance of your systems, I would strongly 
recommend them to other corporations.” 


Elizabeth Coyman, McGraw-Hill 
Director of Inside Sales 


"You've got a friend in the business.” 


Call Toll Free 800-523-2000 


610 Gateway Drive • North Sioux City, South Dakota 57049 • Telephone 605-232-2000 • Fax 605-232-2023 Circle 109 on Reader Service Card 
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ш 80286-12 Processor в 2 Megs RAM 
ш 2 Megs RAM 1.2 Meg 514” Drive 
в 1.2 Meg 54” Drive 1.44 Meg 3.5” Drive 

п 1.44 Meg 3.5" Drive 65 Meg 28ms RLL Drive 
m 65 Meg 28ms RLL Drive 16 Bit VGA with 512K 
= 16 Bit VGA with 512K 14” 1024 x 768 Color Monitor 
= 14” 1024 x 768 Color Monitor = | Parallel & 2 Serial Ports 

в | Parallel & 2 Serial Ports 101 Key Keyboard 

и 101 Key Keyboard = MS DOS 3.3 or 4.01 
= MS DOS 3.3 or 4.01 $2195.00 

$1995.00 

25 MHZ - 386 VGA 33 MHZ = 386 VGA 
m 4 Megs RAM 64K Cache RAM 

m 1.2 Meg 5%” Drive 4 Megs RAM 

и 144 Meg 3.5” Drive 1.2 Meg 54” Drive 

| 160 Meg ESDI Drive п 1.44 Meg 3.5" Drive 
ш 32K Cache Controller а 160 Meg ESDI Drive 
= 16 Bit VGA with 512K ш 32K Cache Controller 
m 14” 1024 x 768 Color Monitor 16 Bit VGA with 512K 
ш | Parallel & 2 Serial Ports m 14” 1024 x 768 Color Monitor 
ш 101 Key Keyboard и | Parallel & 2 Serial Ports 
в Ms DOS 3.3 or 4.01 101 Key түрө, 

& MS DOS 3.3 or 4.01 

$3 375.00 $4395.00 


Due to the volatility of the DRAM market all prices ore subject m change. 
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т 4 Megs RAM 
1.2 Meg 54” Drive 

ш 1.44 Meg 3.5” Drive 

в 65 Meg 28ms RLL Drive 

= 16 Bit VGA with 512K 

ш 14” 1024 x 768 Color Monitor 

& | Parallel & 2 Serial Ports 

ш 101 Key Keyboard 

ш MS DOS 3.3 or 4.01 
$2695.00 


64K Cache Add $500 


25 MHZ = 486 VGA 


ш 4 Megs RAM 

ш 12 Meg 54” Drive 

m 1.44 Meg 3.5" Drive 

ш 160 Meg ESDI Drive 

m 32K Cache Controller 

ш 16 Bit VGA with 512K 

| 14” 1024 x 768 Color Monitor 

ш | Parallel & 2 Serial Ports 

ш 101 Key Keyboard 

ш MS DOS 3.3 or 4.01 
Call For Price 
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Japanese schools have plenty of 
computers but few teachers who 
feel proficient with them, accord- 
ing to a survey by Japan’s Ministry 
of Education. The average senior 
high school had 25 computers, but 
only about 13 percent of the 
teachers thought that they could 
install and operate them. (The 
figures were quite a bit lower in 

the lower grades.) Most of the 
systems in Japanese schools are 
16-bit machines, the survey found. 
More than half of the computers 

are set up in the faculty room, in- 
dicating that the teachers are trying ` 
to learn how to use them. 


High Tech Shows (Dallas) plans 
to go on the air this month with a 
TV program about new electronic 
products and new technologies. 
The Electronic Products Network 
will be a series of 30-minute shows 
featuring what’s new in the 
consumer electronics market, 
including computers, software, 

and telecommunications gear. The 
producers hope to line up major 
manufacturers like Toshiba, 
Panasonic, NEC, Sharp, Fujitsu, 
and Lotus. High Tech hopes to 
have the show air in major TV 
markets, including Dallas, Hous- 
ton, and Boston. Electronic Data 
Systems is backing the series. 


Apple Computer and Quickview 
Systems have settled a lawsuit over 
HyperCard. The lawsuit claimed 
that HyperCard infringes on 
patents that Quickview received 
for its Zoomracks software. (In 
Zoomracks, you collect informa- 
tion on racks of “‘cards’’; in 
HyperCard, you put information 

| on stacks of cards.) The settlement 
includes a patent cross-licensing 
agreement that means that Hyper- 
Card users can't be charged with 
infringing on Quickview patents. 
"As long as you're using or devel- 
oping for HyperCard on Apple 

| equipment, you're covered," said 
Apple spokesperson Stacey 
Byrnes. Quickview founder Paul 
Heckel said the settlement also 
covers people using HyperCard 
clones on Apple computers. But 
HyperCard-like software running 
on non-Apple equipment will still 
be subject to licensing, he said. 
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per second and 94 million floating- 
point operations per second and that 
the high-end MP-1216 ($810,000) can 
operate at 32,000 MIPS and 1500 
MFLOPS. Although these prices are 
astronomical by microcomputing 
standards, the performance rating 
works out to about $30 per MIPS. 

The core of the MP-1 is the 
Processor Element Array; each 
processor element is a register-based 
load/store RISC processor designed by 
MasPar and operating at 1.8 MIPS. 
MasPar has crammed 32 processors 
onto a single chip, along with 40 32- 
bit registers for each processor. The 
system operates in a single-instruction 
multiple-data fashion, meaning that 
each processor in the array performs 
the same operation simultaneously but 
on a different item of data. The MP-1 
uses Digital Equipment's Ultrix 
variant of Unix and employs the 
VA Xstation 3520 for communicating 
with users and with other systems over 
Ethernet. The I/O subsystem can 
operate at 230 megabytes per second 
over a 64-bit channel, MasPar says. 


Software is a significant challenge 
for these new computers. Very few 
massively parallel systems are 
available, and most computationally 
intensive code will have to be rewrit- 
ten to take advantage of their power. 
MasPar officials believe that the MP- 
Гв graphical, object-oriented pro- 
gramming environment, which is 
based on ParcPlace Systems' Ob- 
jectworks for Smalltalk-80, will make 
it easier to develop code for parallel 
systems. Tom Blank, MasPar's vice 
president of architecture and applica- 
tions, said that for most applications, 
the majority of code can be ported 
directly with minimal changes and that 
only the computational core of the 
program will have to be rewritten in 
parallel form. 

The new Intel and MasPar systems 
are high-ticket items by personal 
computer standards, but they are 
commercial proof of the viability of 
multiprocessing microprocessor-based 
supercomputers. 

—Nick Baran, Owen Linderholm, 
and Rich Malloy 


Printer Generates Tactile Graphics for the Blind 


hile software that translates text 

into Braille and printers that 
punch out Braille characters have been 
available for years, the National 
Federation for the Blind says that 
visually impaired people have been 
left behind when it comes to com- 
puter-generated graphics. 

Working with the NFB, Howtek 
(Hudson, NH) has modified its Pixel- 
Master Color Ink Jet printer to print 
text in Braille in raised graphics that 
visually impaired users can easily 
interpret. The PixelMaster creates 
images by spraying plastic-based ink 
onto paper. The red, green, and blue 
inks dry instantly into raised dots. And 
according to Howtek vice president Ed 
Marino, it's the raised nature of the 
dots that makes tactile communica- 
tions possible. 

The company has made a few 
changes to the PixelMaster's firmware 
in order to add an extra layer of ink to 
the finished print. These alterations 
brought the ink-jet printer's raised 
output up to international Braille 
specifications. 

The PixelMaster comes with soft- 
ware (for either DOS or Macintosh 
computers) that translates ASCII into 
Braille. Software also outputs on- 


screen graphical images to the printer, 
creating a tactile version of the image, 
which can be annotated with remarks 
or explanations in Braille. 

Tim Cramner, director of technol- 
ogy for the NFB, says the Howtek 
printer produces "tactile graphics." It's 
currently the only available product 
that can handle maps, charts, and other 
images for blind people. The NFB 
used the PixelMaster to create floor 
plans of its exhibit center at last July's 
national convention in Denver. 

At Oregon State University, 
physics professor John Gardner is 
using the PixelMaster to generate 
charts and graphs produced by his 
graduate students. Previously unable 
to see his students' printed output, 
Gardner says the tactile graphics 
literally add a new dimension to his 
ability to interact with them. 

With a price of $6995 (including 
software), the PixelMaster obviously 
isn't designed for individuals. 
Howtek's Marino says that besides 
educational institutions, many major 
corporations have purchased the 
PixelMaster. New England Telephone 
uses it to keep its visually impaired 
employees more informed, allowing 

continued 


New FoxPro 


Shifting the Balance Of Power in Database Management 


There’s a new leader in the relational database manage- $ 
ment world. Its name is FoxPro. È 


FoxPro is the first and only microcomputer database 
management system that combines astonishing per- 
formance with a sleek interface of amazing power and 
beauty. 


™ FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 


ш FoxPro is so easy to learn and use, even beginners 4 
сап become productive immediately; yet it’s powerful | 
and sophisticated enough to satisfy the needs of the most demanding 
developers and power-users. 


W FoxPro gives you choices instead of limits: use a mouse or a 
keyboard; type commands or use the object-oriented interface; run in 
one window, or hundreds. 


W FoxPro is so efficient, it runs in a 512K PC-XT, yet it’s able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even need 
a graphics card or special windowing software. 
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FoxPro 


Nothing is Faster 


Fox Software products are famous for their 
unmatched execution speed. FoxPro extends that 
tradition. 


FoxPro is up to eight times faster than dBASE IV — 
more than 15 times faster than dBASE III PLUS! 


And that blazing speed translates into unprecedented 
power. Now you can efficiently process gigantic 
databases with hundreds of thousands—even 
millions —of records. 


Protecting Your Investment 


With FoxPro, your existing FoxBASE+ or dBASE 111 PLUS pro- 
grams will run perfectly —first time, every time, no excuses. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn't 
stop there. It has over 140 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions you won't find in FoxBASE+. 


Best of all, FoxPro opens up whole new worlds for your applications 
by letting you move them onto a variety of different platforms. 


The Tradition Continues 


Fox Software is committed to 
| excellence —our products prove it. 


We've been producing superb database 
management software since 1983. And 
our products for both the PC and the 
Macintosh continue to win awards 
worldwide. 


We’ ve taken everything we know about 
software engineering. databases and 
interface design, and focused it into 
one remarkable product — FoxPro. 


FREE Demo Disk 


Shift the balance of power in your favor 
by trying FoxPro for yourself. 


Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. See for yourself: 
Nothing Runs Like The Fox. 


FoxBASE+ Users: 
Call About Our Liberal 
Upgrade Offer! 


System Requirements: FoxPro operates in 
512K RAM( 640K recammended) with MS/PC- 
DOS 2.0 ог greater «та an 8086/8088, 80286 
ar 80386 microprocessor. For optimum per- 
formance, FoxPro (akes complete advantage of 
any available EMS. fe. vpanded memory) or a 
math с Opt ОСехуоѓ 


Trademat Owner: FoxPro, FoXBASE--/Fox 
Software; dBASE HI PLUS. dBASE I VI 
Asliton-Tite. 


Nothing Runs Like The Fox. 


Fox Software. йс. (419) 874-0162 


la South Boundary FAX: 0119) 874-8678 
дұ S hi 4; Telex 0103040817 FOX 
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"I suppose, Dorfman, in its broadest sense, 
you could call this networking.’ 


owre you going to do it? 


Information that goes flying around your company, but is 
out of reach when you need it, can't help you compete. An IBM 
Personal System/2" that lets you network effortlessly can. 


The IBM PS/2: Unbeatable networking tool. 
A high-performance PS/2° can act as a network server or a gate 
way to a host, in either a DOS or 05/2? environment. With a 
PS/2, you can connect the personal computers you already have 
to an IBM Token-Ring or PC Network, and share information 
and resources with incredible power and speed. The Р5/2% 
Micro Channel" architecture was designed to make the most of 
О5/25 full-function multitasking. It enables your PS/2 to act as 


a server while also running your workstation or PC applications. 
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Thats when the cost benefits of your PS/2 really add up. And 
Micro Channel’ advanced interrupt handling capability lets 
you run multiple programs with incredible reliability. So the 
PS/2 is ideal to meet the demands of the busiest network, 
even during peak-load conditions. The bottom line is this: net- 


working with an ІВМ Р5/2 can help your productivity soar. 


The solution is ІВМ. If you want advanced tech- 
nology you can start with and stay with, the PS/2 with Со) 
Micro Channel and OS/2 оп а network are for you. a 
See your IBM Authorized Dealer or IBM mar- СУЗУУ Ferrets 
keting representative for all the details. For a бнг 


dealer near you, call 1 800 IBM-2468, ext. 182. 
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IBM, Personal System/2, PS/2 and 05/2 are registered trademarks and Micro Channel is a trademark of International Business Machines Corporation. © 1990 IBM Corp. 


NANOBYTES 


"Rumors of the death of the 
minicomputer are greatly exag- 
gerated, to paraphrase Mark 
Twain," said Hewlett-Packard 
CEO John Young as the company 
rolled out 24 new minicomputers 
and network servers. Some of the 
new systems will implement HP's 
| new 0.8-micron RISC processor. 


In Tokyo, Toshiba has improved 
the usability of gates in one of its 
lines of CMOS gate arrays by 20 
percent, as well as increasing the 
packing density of the chips. The 
new І-пістоп TC150G series can 
have as many as 100,000 usable 
gates, Toshiba says, which means 
that designers should be able to 
build larger and more powerful 
systems on a chip. 


A new device from Laser Commu- 
nications, Inc. (Lancaster, PA), 
uses infrared laser beams to 
connect Token Rings in separate 
buildings into a single LAN. The 
rooftop transceiver units can 
transmit data as far as a kilometer 
(35 mile) across unobstructed space 
at 4 megabits per second, LCI 
says. The system is compatible 
with IEEE 802.5 and IBM Token 
Ring specifications. Although the 
Lace Token Ring System elimi- 
nates wiring hassles, the units have 
to be carefully aligned and 
calibrated and could be useless on 
a foggy day. Like the company's 
earlier similar system for Ethernet 
LANs, the Token Ring setup is ex- 
pensive: It starts at $26,649. 


If the stock market gets bearish, 
computer software and service 
stocks will suffer, says Drexel 
Burnham Lambert (New York) in 
a new report. "These stocks as а 
group tend to be one of the first 
groups impacted when investor 
sentiment turns negative, and to 
lag the market on the upside when 
sentiment turns positive," accord- 
ing to one analyst who worked on 
the report. The fortunes of compa- 
nies selling packaged personal 
computer software, however, will 
be affected more by sales of 
computer systems than by market 
whims, the analyst notes. One 
company getting a “buy” recom- 
mendation: Ashton-Tate. 
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them to interpret the graphic as well as 
the textual information contained in 
memos. According to an NET 
spokesperson, before tactile graphics, 
it was "virtually impossible for a 
visually impaired person to interpret a 


simple flowchart.” 

Marino says that Howtek plans to 
make the Braille and tactile graphics 
capabilities standard in future versions 
of the Pixel Master. 

—Stan Miastkowski 


Gigabit Data Density Promises Big Gains in 
Capacity of Magnetic Disks 


U sing prototype components and 
new recording-head technology, 


IBM scientists have squeezed 1 
gigabit of data into 1 square inch of 
disk surface, claiming a world record 
for magnetic storage density. (On a 
typical hard disk today, data is stored 
at approximately 35 to 45 megabits 
per square inch.) Scientists at IBM's 
Almaden Research Center (San Jose, 
CA) say that their success at storing 1 
billion bits in a small area of disk 
surface promises computer users a 
decade of steady gains in the capacity 
of magnetic storage devices. “Мар- 
netic storage will be able to evolve in 
such a way to allow significantly more 
information to be stored on a magnetic 
disk," said IBM spokesperson Michael 
Ross. Computer users can expect to 
see disk capacity increase by as much 
as 30 times, he said. 

The 54-inch aluminum disk used 
in the experimental system is coated 
with a magnetic cobalt alloy designed 
for higher bit density and lower mag- 
netic noise than current disks. Bits 
were stored at a linear density of 
158,000 bits per inch, IBM said. 
During the successful test, data was 
written and read at a rate of 3! 
million bytes per second, according to 
the IBM scientists. 


IBM researchers had to develop a 
new recording head to reliably read 
the ultra-small bit cells on the disk. 
What they came up with was a head 
that uses an inductive write element 
and a magneto-resistive read element. 
The experimental thin-film recording 
head flies just 0.000002 of an inch 
over the disk; current heads hover at 
about 0.000006 to 0.000015 of an 
inch above the platter, an IBM 
spokesperson said. This new head can 
detect bits too small for all-inductive 
recording heads to find. 

Although the components used to 
achieve this level of storage density 
are experimental, IBM said that none 
of them, including the recording head, 
involves developing new manufactur- 
ing techniques. 

It will be later in the 1990s before 
commercial products incorporate this 
gigabit technology. “Significant work 
is required to ensure that the compo- 
nents used in this demonstration could 
be reproducibly manufactured in 
volume and that storage devices with 
adequate reliability can be made at 
such low flying heights,’ said Barry 
Schechtman, manager of storage 
systems and technology at the Al- 
maden Research Center. 

—D. Barker 


Group Seeking Common Fax Connection 


t about the time you're reading 

this, members of the Telecom- 
munication Industry Association 
(TIA), which is based in Washington, 
DC, will be voting on a proposal that 
could help standardize computer- 
based fax communications. 

The TR-29.2 standard is being 
proposed by a technical subcommittee 
composed of leading hardware, 
software, and chip companies. The 
group’s aim is to do away with the 
patchwork quilt approach of proprie- 
tary and often-conflicting hardware 
and software standards that plague the 


computer fax marketplace. 

Currently, it’s impossible to send a 
fax through a fax modem using 
standard communications software 
such as Procomm or Crosstalk. But 
TR-29.2 hopes to change that with 
extensions to the Hayes AT command 
set that has become the industry 
standard for PC data communications. 

The proposal initially defines 
several classes of service. The basic 
extension of the AT command set will 
allow for the easy development of 
general-purpose software designed for 

continued 


Run Your 80287 at 20 MHz! 


Since 1982, MicroWay has been providing 
state-of-the-art numencs for the IBM-PC/AT, 
and compatibles. We are now pleased to intro- 
duce a new 20 MHz 80287 — the 287Turbo- 
207^, |t runs twice as fast as our 10 MHz 
287Turbo and is 80387 compatible. Because it 
employs a low power CMOS part, it can be 
used in portables and laptops. The 287Turbo- 
20 is based on а MicroWay-qualified Intel 
80C287A that has been rewired, decoupled 
and reclocked to run asynchronously іп ап 
ordinary 80287 socket. It is ideal for today's 16- 
and 20 MHz machines. The 287Turbo-20 will 
dramatically improve the performance of an old 
AT, especially in applications where elementary 
and transcendental functions are heavily used. 

We are also pleased to introduce new 
releases of two MicroWay classics — Matrix- 
Pak and 87FFT. These products, along with 
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287 Tools 


87BASIC™ — Our 16-bit MS source com- 
patible compiler is specifically designed to take 
advantage of the 8087 and introduces numeric 
register variables to produce the fastest 8087 
code on the тагкеї.................... $99 


387BASIC"" — |s an upgraded version of 
87Basic which generates code that takes 
specific advantage of the 80387 and 80387S X. 
For "floating-point and other complicated math- 
ematical calculations, you'll appreciate the ex- 
traordinary speed with which 387BASIC handles 
these processes". PC Magazine 10/31/89... $250 


MATRIXPAK""— Library of 30 routines writ- 
ten in assembly language which manipulates 
dense matrices and utilizes the 8087/80287 math 
chip for optimum speed. The matrix size is limited 
only by the amount of contiguous RAM space in 
the computer. There can be any number of rows 
in a matrix, each containing up to 64K per row. 
Callable from most 16 bit compilers......... $99 


87SFL™— A library of 140 mathematical func- 
tions including elementary, trigonometric, hyper- 
bolic, error, Bessel, Airy, Kelvin, probability, 
Weierstrass, Gamma, Psi, and Beta functions, 
plus exponential, elliptic, Fresnel and Dawson 
Integrals and the polynomials of Legendre 
through Chebyshev, plus 17 random number gen- 
erators. Callable from most 16 bit compilers:$ 149 


87FFT™— written in assembly language, 

87FFT performs single and two dimensional 
Forward and Inverse FFTs on real and complex 
arrays. Allows single and double precision data 
types Also perfcrms convolutions, auto correla- 
tions, hamming, complex vector multiplication, 
and complex to radial conversions. . .. .... $149 


OBJ—ASM" — Multipass object module 
translator and disassembler that disassembles 
OBJ files (not COM or EXE files). Adds labels 
and cross references to the output which may 
be directed to the screen, printer or disk file. The 
generated listing is complete with data and code 
segments, and ASSUME statements ..... $149 


АССУТА 


mode code with a numerics efficiency that ар- 
proaches 100%, without resorting to global op- 
timization or assembly language. These 
products are important because most 
programmers are still using real mode tools 
in their 386 systems, despite the ad- 
vantages of the 3868 32 bit architecture. 
The tools solve problems with the Intel real 
mode segmented architecture which hinders 
the performance of numerics coprocessors. 
They employ algorithms that cannot be easily 
implemented by general purpose compilers. 
‘For example, if you compare programs that 
multiply matrices, you will discover that the 
huge model code produced by an excellent 
product, such as Microsoft FORTRAN, runs 2 
to 4 times slower than the MatrixPak matrix 
multiply. MatrixPak employs a unique storage 
algorithm in conjunction with runtime binding to 
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NDP FORTRAN-386™, NDP C-386™ 
МОР PASCAL-386"" — MicroWay's com- 


pilers generate globally optimized, mainframe 
quality code that runs on the 386 or 486 in 
protected mode under UNIX, XENIX or Phar Lap 
extended DOS. The compilers address 4 
gigabytes of memory while supporting the 
80287, 80387 and Weitek coprocessors. They 
all come with a library of over 70 device-inde- 
pendent graphics, keyboard and sound routines. 
Applications can mix code from all three com- 
pilers and assembly language. The DOS ver- 
sions allow the user to write his own numeric 
error handlers and interface 386 real mode 
programs from protected mode. The VM ver- 
sions use Phar Lap's Virtual Memory Manager 
to run programs which exceed the size of your 
system memory. NDP Fortran-386 is a full 
FORTRAN 77 that is 99% VMS compatible, with 
FORTRAN 66, BSD 4.2, and DOD extensions. 
NDP C-386 is a full K&R C with both MS and 
ANS! extensions. It is 100% compatible with 
UNIX C and ts substantially faster than the C 
which comes with UNIX. NDP Pascal-386 is a 
full ANSI/EEE Pascal, with extensions from C 
and BSD 4.2 Pascal. 


DOS versions (require Phar Lap Tools) .... $595 
VM version (requires VMM)......... $695 
UNIX/XENIX versions ............. $795 
Phar Lap Development Tools ....... $495 


Phar Lap Memory Manager (VMM) . . .$295 


NEW! AT Accelerator 


NUMBER SMASHER-386™ — А tull- 
sized card that replaces the 80286 micropro- 
cessor on your IBM AT or compatible mother- 
board with an 80386 that runs at 25 or 33 MHz. 
It runs numerically intensive applications up to 
a factor of 60 times faster, while maintaining full 
hardware and software compatibility, and runs 
all 386 applications. Includes sockets to option- 
ally add up to 8 megabytes of 32-bit memory, an 
Intel 80387 or Weitek numeric coprocessor, and 
64K or 256K of high speed cache memory. Can 
be enhanced in increments. ...... from $1195 


employed by 87FFT, which also employs an "in 
core" solver that makes it possible to perform 
FFTs on arrays stored on disk. 

387Basic is another MicroWay classic. PC 
Magazine's November, 1989 review of the cur- 
rent BASICs says, 


"387BASIC is the product to use if you have a 
program which is numeric intensive...the 
programs ran faster than any of the other 
BASICs and generated more accurate results." 


Naturally, we still sell our NDP Fortran, C, 
and Pascal 386 compilers and the coproces- 
sors you need to make them perform. PC users 
have been relying on MicroWay for 8 years to 
solve their numerics problems. If you have a 
question about which coprocessor is best 
suited to your application, call or write for our 
brochure, "The State of PC Numerics in 1990" 
by Stephen S. Fried. 


287Turbo-20"" — This coprocessor board 
runs a specially qualified Intel CMOS 80287 at 
20 MHz regardless of your 286's speed. . . .$ 450 


Intel Math Coprocessors 


8087 ....... $84 8087-2 ....... $120 
80287-8 ... .$195 80287-10 ..... $220 
80387-16 . . .$330 80387-16SX .. $310 
80387-20 . . $375 80387-25 ..... $460 
80C287A ...$280 80387-33 ..... $550 


386 Tools 


387/NDP FFT"" — The fastest running FFTs 
on a PC! 40 hand-coded routines that handle 1 
and 2 dimensional data arrays. Includes an in 
core solver that spills to disk for arrays too large 
to fitin memory. Also includes support for Weitek 
3167. NDP or 80x87 version ............ $250 


NDP WINDOWS ™ — во functions which 
create, store, and recall menus and windows. 
Works with NDP C and drives all popular 
graphics adapters. Library: $125, C Source:$250 


МОР HOOPS"" — Ап NDP port of Ithaca 
Software’s HOOPS, this 3D object-oriented 
graphics library, callable from NDP C, makes it 
possible to develop full-featured 386 CAD pack- 
ages and frontends .................. $575 


NDP C++ ™ — A MicroWay port of the UNIX 
C++ preprocessor version 1.2. It runs in 
protected mode on DOS, UNIX or XENIX, and 
is ideal for writing numerics and graphics ap- 
plications. The product comes with an example 
of how tosupport complex numbersin С++ . . $295 


NDP NAG™ — The NAG Workstation 
Library is a subset of the NAG mainframe 
libraries. It contains 268 commonly used 
routines to solve differential equations and 
eigenvalue problems, perform matrix opera- 
tions, fit curves, do statistics and regression 
analysis, generate random numbers and com- 
pute special functions and integrals ...... $795 


World Leader in PC Numerics | 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 


USA FAX 508-746-4678 


Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023 


soon after it was introduced in 1980, this math 
CO-processor became famous for speeding things up. 

In 286 PCs and workstations it made spread- 
sheets calculate noticeably faster. In CAD/CAM 
environments it delivered screen redraws in a fraction 
of the time. And it made scientific, engineering and 
graphics programs zoom along like never before. 

In fact, for any application involving intensive 
floating-point arithmetic calculations, speed and 
productivity were dramatically improved. 

A decidedly good solution by any measure. 

90 good, in fact, that for over eight years it remained 
unchallenged. 


Choice. 
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The ПТ-2С87" 


It’s about time! Here's the IIT-2C87 “enhanced math 
co-processor from Integrated Information Technology. 
Pin-for-pin compatible, it does everything the other 
one does. And more. 

Faster. Much faster in fact. And how did we 
do it? With our cool, efficient CMOS technology. 
With a unique architecture that significantly reduces 
the number of cycles required for virtually every 
math function. With operating speeds of up to 20 
Mhz. And with numerous added features like our 
powerful 4x4 matrix transformation. 


And it costs no more. Incredible but true. 
And now that you're up to speed on the IT1-2C87 
we should tell you about the remarkable IIT-3C87 " 
math co-processor and all of the amazing advantages 
it delivers for 386" applications. 

The IIT-3C87 Oh, never mind. You can imagine 
the rest. Or you can call 1 800 624-8999, Ext. 545 
for more information, and for the name of your 
nearest dealer. 

And why wait? After all, when you consider 
the IIT advantage, is there any question about whose 
math co-processor you'll choose? 
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Circle 130 on Reader Service Card 


IIT, IIT-2C87, and I[T-3C87 are trademarks of Integrated Information расона .Intelisa жешн trademark, and 386 
is a trademark of Intel Corporation. ©1989 Integrated Information Technology, Inc. All rights rese 
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Developers of embedded control 
applications using the MIPS Com- 
puter line of RISC processors 
(R3000 CPU and R3001 embedded 
processors) can now do their work 
on a Mac II, thanks to a new add- 
in NuBus board and software from 
Integrated Device Technology 
(Santa Clara, CA). The MacStation 
Development System ($6900) 
allows engineers to prototype 
applications on the Mac under 
Unix. The software supports 
MultiFinder, so you can test 
applications in the background. 


This spring, Hitachi, Fujitsu, and 
Mitsubishi Electric plan to start 
sampling the 32-bit TRON chip, 
an important component of Japan’s 
TRON computer architecture/grand 
scheme. The new Gmicro/3000, 
developed primarily by Fujitsu, 
will have an internal memory 
management unit, a 2K-byte in- 
struction cache, and a 2K-byte data 
| cache. The 25-MHz chip will 
include about 900,000 transistors. 


The National Institute of Standards 
and Technology is compiling a 
bibliography related to computer 
security and wants to see glossa- 
ries of relevant terms. If you have 
such a book of definitions, or just 
the name of such a book, contact 
Samuel McCrea, NIST, A216 
Technology Building, Gaithers- 
burg, MD 20899, (301) 975-5237. 


It’s hard to imagine Merle Haggard 
singing about a trucker and his 
wireless network, but thousands 
of those 18-wheelers will be com- 
municating with central computers 
from between the white lines 
within the next few years, a new 
study says. Waters Information 
Services (Binghamton, NY) 
projects that by 1995, more than 
100,000 vehicles operated by big 
trucking firms will be transmitting 
data back to company facilities 
using mobile computing equip- 
ment, including cellular and wide- 
area radio networks. The report 
(“Fleet Management for the 90s: 
Opportunities for Mobile Comput- 
ing in the Trucking Industry”) 
doesn’t predict whether truckers 
will still have handles like Fuzzy 
Bear and Road Stud. 
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both data and fax communication. 

Class 1 service defines a very 
minimal (primarily serial) hardware 
interface between the computer and 
the modem; the CPU would handle all 
image processing, data conversion, 
and fax protocol operations. It’s 
designed to provide the special 
modem transmission methods used for 
fax (CCITT V.21, V.27, and V.29), 
along with some basic operations used 
for fax-to-fax communications. Class 
2 fax modems will add built-in control 
over the actual fax protocols, includ- 
ing options such as extended buffering 
and document-handling features. 

If TR-29.2 is adopted, products 
integrating Class 1 and Class 2 should 
become available in the near future. 
But for the longer term, TR-29.2 also 
defines a sophisticated Class 3 level 
that should eventually result in 
modems that internally handle the 
actual processing and conversion of 


fax images. All would be controlled 
by new variations of those familiar AT 
commands. 

Although a TIA member says that 
it’s nearly a foregone conclusion that 
the standard will be voted in, the 
longer-term question is whether or 
not the standard will become truly 
accepted. One factor that could help 
the standard become real is that the 
committee members represent a wide 
range of interests. They include 
makers of fax boards, stand-alone fax 
machines (those companies want a 
standard computer interface), ICs, 
and communications software. 
Standard-setter Hayes is on the 
committee, as are AT&T, Intel, 
Rockwell, and Xerox. 

Meanwhile, prices for fax boards 
continue to fall. Intel recently reduced 
the price of its Connection CoProces- 
sor from $995 to $695. 

—Stan Miastkowski 


Breakthrough Lithium Battery Lighter, Safer 


espite big improvements in 

power management techniques, 
neither users nor manufacturers of 
portable computers are happy with 
current battery options. Recent 
developments, however, indicate that 
better batteries could be on the road 
sooner than expected. 

Rechargeable lithium batteries 
would be ideal for portables, accord- 
ing to George Morrow and other 
computer designers. But such batteries 
aren't practical today because of their 


potential to explode; the only commer- 


cial lithium cells now are nonre- 
chargeable "coin" batteries used in 
cameras, watches, and calculators. 
But recently scientists at the 
University of California’s Lawrence 
Berkeley Laboratory (Berkeley, CA) 
announced that they have developed a 
new type of lithium battery that is 
based entirely on solid materials. 
Unlike lithium batteries with an 
aqueous or liquid electrolyte, the new 
batteries cannot leak or explode when 
exposed to heat, the researchers say. 


They should also deliver higher 
power, additional recharge cycles, and 
a longer shelf life—all at lower cost— 
than any commercial batteries now 
available or known to be under 
development, the scientists claim. The 
battery’s cathode is made of a new 
material (consisting of disulfide 
polymers) that’s much lighter than the 
metal cathodes in contemporary 
batteries. The new cathode also 
suggests the possibility of very slim 
batteries, in which the terminals and 
electrolyte would be thin films laid on 
top of each other. 

The Berkeley scientists say that the 
batteries can be recharged 100 times 
with virtually no loss of energy and 
that they have demonstrated as many 
as 350 “еер cycles" in tests. The raw 
materials are expected to cost less than 
those of current batteries, which 
would make replacement practical. 
Disposal problems would also be 
minimized because the batteries 
contain no toxic materials. 

—Andrew Reinhardt 


NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281. 


The BYTE news staff is always interested in hearing about new developments 
that might affect microcomputers, the way they work, or the way people work 
with them. If you know of a project that could shape the state of the art, please 
give us a call at (603) 924-928] or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. An electronic version of Microbytes, offering a 
wider variety of computer-related news on a daily basis, is available on BIX. 
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NOW YOUR SOFTWARE 
CAN TEST ITSELF. 


7 our customers expect software that works. 

| All the time. The key to software quality is 
exhaustive testing. It’s also an engineer's 
worst nightmare. But it doesn’t have to be. 
Because now you can automate your soft- 
ware testing. ' 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft- 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it's non-intrusive, software behavior is tested with- 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc- 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-285-5955. And put an end to your 
worst nightmares. Automatically. 


In Europe, contact: 


| Elverex Limited, Enterprise House 
Division of CADRE Technologies Plassey Technology Park, Limerick, Ireland 
i | Phone: 353:61-338177 
Saratoga Office Center QA Training Limited, Cecily Hill Castle 
12950 Saratoga Avenue Cirencester, Gloucestershire, GL7 2ЕЕ. England 


Saratoga, California 95070 Phone: (0285) 655888 


LETTERS 


Wages of “The Wages of Sin” 

Pete Wilson is a hardware jockey (“Тһе 
Wages of Sin,” JBM Special Edition, Fall 
1989), but the rest of us have work to do. 
What good is a fast machine with no soft- 
ware? Where are the spreadsheets for the 
Intel i860 or the 1960? 

Users have learned that software costs 
much more than hardware. Wilson has 
missed the point. 

Eugene L. Amazon 
Geneva, Switzerland 


Pete Wilson’s arguments are a rehash of 
the old RISC insistence that simplicity 
and elegance of the processor be the ab- 
solute criterion. The fallacy of this is that 
simplicity of the processor creates com- 
plexity elsewhere. 
Andrew D. Todd 
Springfield, OR 


Neural Nets and Banking 
BYTE quotes Teuvo Kohonen of the Hel- 
sinki University of Technology as say- 
ing, “You wouldn't want to use a neural 
net to keep your bank account; they're 
not accurate enough for that." (Micro- 
bytes, November 1989). How odd. For 
the past 40 years, I've used a neural net- 
work once a month to balance my check- 
book, and I have never written a check 
that bounced. I keep this neural network 
in my head; most people call it a brain. 
Wallace B. Riley 
San Francisco, CA 


Norton Not the First 

Stan Miastkowski's article, "Looking 
Beyond the DOS Prompt" (IBM Special 
Edition, Fall 1989), states that the Nor- 
ton Commander was the first DOS shell 
to work with more than one directory at a 
time. In fact, we pioneered the use of 
concurrent directory displays in our File- 
Bank Electronic File Cabinets program a 
year before the Norton Commander was 
released. **Pathless" file navigation also 

appeared first in FileBank. 
David Highland 
Support Station Software 
Aspen, CO 


In Defense of RISC 
I'd like to respond to Dave Nelson's Stop 
Bit, ^RISCs: Unsafe at Any Speed" (No- 
vember 1989). 

RISC architecture is intended to in- 
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What price has the ІНМ PC world paid 
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crease overall, rather than average, in- 
struction speed. New efforts at bench- 
marking by program class show that 
RISC architecture is very fast in com- 
mon classes of business and engineering 
problems. 

RISC chips were the first micropro- 
cessors to include floating-point instruc- 
tions. Today’s generation of RISCs is at 
least half an order of magnitude faster at 
looped transcendentals than complex-in- 
struction-set computer (CISC) chips with 
coprocessors. 

Every special-purpose instruction set 
costs silicon. Evidence indicates that 
such instructions are tempting to pro- 
grammers who often use them where 
they shouldn’t, and that special-purpose 
instructions are often more effectively 
implemented in concurrently running 
coprocessors than in main processors. 

Harvard bus architecture and memory 
caches can both ease the so-called von 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 


One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 


Neumann bottleneck, whether the pro- 
cessor is RISC or CISC. The bottleneck 
is a function of the interface between the 
processor and memory. An argument in 
favor of RISC is that reducing the silicon 
devoted to a processor’s instruction set 
can increase the silicon available for im- 
proving the data path between processor 
and memory. 

Instruction pipelining originated on 
CISC processors. High-end RISC pro- 
cessors rely less on pipelines than high- 
end CISC processors do. Certain RISC 
processors implement a true single-cycle 
instruction set without pipelines. Where 
pipelines are found in RISC processors, 
they are less complex and more easily 
tested than pipelines in CISC processors. 

The advantage of strongly typed regis- 
ter sets is subjective. I produce more 
errors trying to remember how data is 
supposed to behave in a particular regis- 
ter than trying to remember what type of 
instruction to use on the data type that is 
supposed to be in a particular general- 
purpose register. 

Every processor architecture, and 
every attempt at improving an architec- 
ture, is an experiment in applied algebra. 
The engineers who design or modify the 
architecture must apply a variety of alge- 
braic reductions on all aspects of the ar- 
chitecture to fit it in a physical imple- 
mentation. Many of the reductions are 
implicit and are not well understood. In- 
struction set reduction is well under- 
stood. As such, it adds a degree of pre- 
dictability to the resulting processor. 
RISC processors are safer, per unit pro- 
grammer time invested, than CISC pro- 
cessors. 

Joel Rees 
South Salt Lake City, UT 


Kudos for Stop Bit 
Congratulations on your new Stop Bit 
column. In a world of computer maga- 
zines that are little more than rubber 
stamps for their advertisers’ products, 
BYTE continues to stand apart through 
its inclusion of such features. 
R. M. Harrap 
Ottawa, Ontario, Canada 


Forgotten Pioneer 

The IBM Card Programmed Calculator 

has roots deeper in engineering than 
continued 


Introducing AvCase 8051. 


Three finely-tuned instruments for 
embedded-system development. 


AvCase™ 8051 C Compiler, Assembler, and Simulator from Avocet. Play them solo, for peak performance. Or bring them together in 
d perfect harmony as an integrated system. AvCase will manage all the steps— from editing source code, compiling, 


assembling, and linking, all the way to debugging. = High-level language in the key of C. AvCase С 


» Compiler is our biggest seller. It produces fast, tight, optimized code that helps speed development time. 


: = Clear, concise scoring. AvCase Assembler is the classic Avocet assembler tuned-up and ready for 


your most demanding applications. = Fulldress rehearsal without leaving your desk. 


AvCase Simulator lets you test code on your own PC. With the new source-level 


debugging feature you can work at both the C and assembly I” level. = Let the music 


begin. If you want to meet your project deadlines—come in on A C develop a high-quality, 
bug-free product— you simply can't do better than AvCase. Find out more about these finely- 
tuned instruments. Fax, write, or call toll-free 1-800-448-8500 for complete information, including a 


free AvCase Brochure and Avocet Catalog. 


АУОСЕТ 


SYSTEMS? INC. 


Avocet Systems, Inc., 120 Union 54., P.O. Box 490, Rockport, Maine 04856. Telephone 1-800-448-8500/in Maine, or outside the U.S. call 207-236-9055/FAX 207-236-6713. TLX 467210 Avocet СІ. 
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were described in Hugh Kenner’s review 
of Paul E. Ceruzzi’s book, “Beyond the 
Limits” (Print Queue, November 1989). 

During World War II, William D. Bell 
worked for Lockheed Aircraft's ac- 
counting department. A person of great 
curiosity, he discovered a roomful of 
people working with mechanical calcu- 
lators. He investigated and thought he 
could help them do the work automati- 
cally. He labored surreptitiously at night 
while the accounting department was 
closed. After several months, he was 
processing a substantial volume of wind 
tunnel and stress analysis data. By this 
time, he required much interconnection 
between the IBM electromechanical ma- 
chines. This was a flagrant violation of 
Lockheed’s contract with IBM, and he 
had to remove his work each night. 

The engineer who was receiving this 
work wrote a memo saying that it was 
greatly appreciated, but the time had 
come to put it on a more formal basis. He 
sent the memo to the head of the account- 
ing department, who was mystified. 
Caught red-handed, the panicked 19- 
year-old expected to be fired or even 
jailed for “sabotaging” these vital ma- 
chines during a war. 

Instead, Thomas Watson, founder of 
IBM, hired Bill as his personal consul- 
tant. From this came the first IBM elec- 
tronic computing machine, and Bill was 
hailed as the “father” of the IBM Card 
Programmed Calculator. 

From 1956 to 1959, I had the privilege 
of working with this very creative man. 
He was already suffering from multiple 
sclerosis, which took his life a few years 
later. 

Noel B. Braymer 
Rancho Cordova, CA 


In Search of Perfection 
There is one sentence that stands out in 
James Hague’s letter in the September 
1989 BYTE: “Optimization shouldn’t 
compensate for sloppy programming.” 
Why not? There is no such thing as a per- 
fect programmer. Given the best will in 
the world, no programmer can claim to 
write bug-free code. Therefore, any tool 
that can help produce perfection or “сог- 
rectness” should be welcomed, not casti- 
gated. 
Michael D. Mitchell 
Buckinghamshire, UK 


The End of Pascal? 

I would like to comment on Jon Udell’s 
“Clash of the Object-Oriented Pascals” 
(July 1989). I agree that object-oriented 
Pascal is a surprising development, but I 
think that Turbo tools such as the source 
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turbo debugger are more useful. Numer- 
ous Turbo Pascal extensions are avail- 
able, but I worry about the future of the 
Turbo versions. 

Turbo Pascal 2.0 comes on one disk; 
version 5.0 comes on 20 (with tool- 
boxes). In my nightmare I see version 
8.0. It occupies 1 gigabyte of disk space 
and has so many extensions that it's eas- 
ier to make nonstandard word lists than 
to enumerate standard ones using the 
compiler. This version will need a so- 
phisticated expert system in order to do 
any significant programming. 

Standard Wirth Pascal's strength is its 
simplicity. What happened to the 30- 
page Pascal manuals? The new manuals 
are the largest ever. 

These new non-Pascal Pascals could 
result in the destruction of the language. 
We could lose the best Pascal properties 
and keep the bad ones. I hope that both 
Borland and Microsoft do their best and 
that my fears are groundless. 

M. I. Trofimov 

Laboratory of Computer Chemistry 
N. D. Zelinsky Institute 

. of Organic Chemistry 

USSR Academy of Sciences 
Moscow, USSR 


I share your concern. Programming lan- 
guages are getting bigger all the time. I, 
too, wonder whether ГІ be able to lift, 
much less use, a typical programming 
toolkit five years hence. And I agree that 
Pascal's strength is its elegant simplicity. 
However, Turbo Pascal 5.5 isn’t much 
larger than 5.0. In my view, the object- 
oriented extensions introduced by Micro- 
soft and Borland confer enormous ad- 
vantages yet add remarkably little bulk to 
Turbo Pascal and remain faithful to the 
spirit of that language. 

It's true, of course, that Turbo Pascal 
has never conformed closely to Standard 
Pascal. Recently, the British Standards 
Institute evaluated seven MS-DOS-based 
Pascal compilers. Only Oregon Soft- 
ware % Pascal-2 and Prospero Software’s 
Pro-Pascal and PC Pascal conformed to 
the International Standards Organization 
(ISO) 7185 standard. Visible Software's 
Dr. Pascal and interpreter did fairly well. 

Microsoft Pascal, MetaWare Profes- 
sional Pascal, and Turbo Pascal per- 
formed "quite badly" on the ISO 7185 
validation suite. Clearly, if portability is 
a primary issue, then Turbo Pascal is not 
a good choice. I'd argue, though, that the 
object-oriented features of both Turbo 
Pascal 5.5 and Quick Pascal are well 
conceived and ought to be incorporated 
into the international standard. 

—Jon Udell 
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OK, I Lied 
But not on purpose. In December 1989, 
David Brammer asked about sound and 
speech on a PC compatible. Shortly after 
publication, we heard about the Audio 
F/X board and Sonata editing software 
from Forte, a standard PC (Industry 
Standard Architecture) board that offers 
44-kHz sound and up to six simultaneous 
voices. Audio F/X comes in various fla- 
vors, complete with digitizing, playback, 
and editing software for about $300. You 
can contact Forte at 72 Karenlee Dr., 
Rochester, NY 14618, (716) 427-8595. 
—H. E. 


The Acronym Swamp 
Could you provide me with information 
on the following subjects: ESDI, SCSI, 
MFM, RLL, and BIOS? I am starting to 
buy some computer equipment, and all 
these terms are confusing to me. 

Charles E. Green 


Sometimes it seems as though the com- 
puter industry invented acronyms. It can 
get confusing. 

The first few acronyms you mention 
(ESDI, SCSI, MFM, RLL) concern hard 
disk drive technology. ESDI (enhanced 
small device interface) and SCSI (small 
computer system interface) are methods 
by which your hard disk drive talks to the 
hard disk drive controller card in your 
computer. MFM (modified frequency 
modulation) and RLL (run length lim- 
ited) describe the encoding scheme for 
the data transferred to the controller 
card. L. Brett Glass fully explains all 
these terms in “Hard Disk Interfaces” 
(February 1989). 

BIOS (basic input/output system) is the 
built-in software that your computer uses 
to talk to its peripherals (screen, disk, 
printer, and so on). Once again, turn to 
Glass for a more in-depth explanation 
(“Тһе IBM PC BIOS, " April 1989). Per- 
haps next month we'll explain DMA, 
EISA, SQL, RISC, CISC, CMOS, and 
TGIF!—S. D. 


In Search of Strings 
I want to develop an application in which 
arbitrary text strings are placed into a list 
in alphanumeric order (i.e., ASCII col- 
lating sequence). Preferably, the system 
would allow most of the ASCII charac- 
ters to appear in the text strings. I want 
the program to be able to search that list 
so that I can locate the string nearest to 
the one I specified in the search request. 
continued 


“Lortech C++ is one of the best MS-DOS 
products I’ve had the luck to use. I can 
highly recommend Zortech V2.0” 


Scott Robert Ladd — Dr. Dobbs Journal — January 1990 
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SOURCE LEVEL 
DEBUGGER 
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EXPANDED 
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PORTABILITY 
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Zortech is first again 
with the release of its 
new C++ V2.0 
Developer’s Edition 
featuring the AT&T 
C++ V2.0 
specification. 


New V2.0 features 
like Multiple 
Inheritance and Type 
Safe Linkage make 
this the most 
advanced compiler 
available today. 


You get 1500 pages 

of clear, high 

quality, professional 
ocumentation. 


HOTLINE 


Zortech C+ + V2.0 
makes it really easy 
for you to move code 
over from most other 
leading C compilers. 


Zortech C+ + V2.0 
Developer's Edition 
comes with a great 
new environment that 
lets you edit, compile 
and debug with ease. 


Zortech present 
another "World's 
First” with its new 
C++ Source Level 
Debugger for 
MS-DOS. Once 


you've used our 


debugger you will 
never want to go 
back to any other. 


The Developer's 
Edition also includes 
a 9976 ANSI 
compatible C 
compiler, seamless 


LIM/EMS support, 


C++ Graphics Shell 


7 


TSR functions, C++ 
Tools, Optimizer, 
SAA/CUA style user 
interface, and full 
standard library 
source code. 


Please call for our 
color brochure. 


PRICES 

C++ Compiler $199.95 
C++ Debugger $149.95 
C++ Tools $149.95 
Library Source $149.95 
Save $200 — Get the 
Developer's Edition for 
only $450 (includes oll the 
above items). 

OS/2 Compiler $CALL 
C++Videa $499.95 


USA: Zortech Inc. 

1165 Massachusetts Ave. 
ARLINGTON МА02174 
Voice: 617-646-6703 
Fax: 617-643-7969 


EUROPE: Zortect Ltd. 
106-108 Powis Street 
LONDON SE18 6LU 
Voice: 44- 1-316-7777 
Fax: 44- 1-316-4138 
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That is, I want to do proximity searching 
in text containing many—if not most—of 
the members of the ASCII character set. 
I would prefer not to have to write such 
code myself, mainly because I believe 
someone else has already done so. Any 
suggestions? 
Robert M. Gordon 
Los Angeles, CA 


If your final destination is the ability to 
search an arbitrary text file for strings, 
the first place you should look is any of 
the MS-DOS versions of the Unix grep 
utility. It could be that a "grep clone" is 
all you need. 

Otherwise, a number of public domain 
and shareware utilities may fill the bill. 
Specifically, look for utilities that are su- 
percharged editions of the MS-DOS Find 
command. The program Maxfind is one 
possibility; it allows searches based on 
incomplete spellings. There are many 
mail-order companies that sell public do- 
main and shareware programs. One like- 
ly place is Computer Solutions (P.O. Box 
354, Mason, MI 48854). 

Finally, if you've just got to put your 
data into an index, many of the C toolkits 
on the market will work. The C Database 
Toolchest from Mix Software (1132 Com- 
merce Dr., Richardson, TX 75081) comes 
with everything you need to build B-tree- 
based index files. You can even get source 
code, and the programs work with Power 
C (also from Mix Software), Turbo C, 
QuickC, and Microsoft C. —R. G. 


If You’ve Seen One Laser Printer: . . 
I am considering buying a laser printer 
and have tested several brands to find one 
that I can afford with the features I want. 
I have found that not all programs work 
well with a given laser printer. 

Dot-matrix and daisy-wheel printers 
can, if you wish, print all the way from 
the top to the bottom of a page, ignoring 
any fanfold perforations. Laser printers, 
on the other hand, have a “hard-wired” 
top and bottom margin built into their 
logic circuits. What this means (at least 
on the printers that I have tested so far) is 
that a 66-line page (11 inches, 6 lines per 
inch) has a maximum print length of 60 
lines. If you have a program that has a 
printer driver for LaserJet, you should be 
all right. 

However, not all programs are aware 
of laser printers. I have discovered two 
programs that cause the same problem 
when I print on a laser printer. This 
problem concerns the way these pro- 
grams handle the end-of-page-to-top-of- 
page printing routines. The visible symp- 
tom is that, starting with the second 
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page, each page has a large “blank” spot 
that moves progressively down the print- 
ed page. This blank spot seems to corre- 
spond to what would be a perforation 
skip when printing on a printer that uses 
continuous paper. 

What I have deduced from this is that 
these programs—and probably others as 
well—use a series of linefeed characters 
(ASCII 10) to advance the paper from the 
end of the printing section to the top of 
the next section. This has the effect of 
skipping over the continuous paper per- 
foration. Unfortunately, a laser printer— 
with built-in page-length logic—adds 
these extra linefeed commands to the 
printed area of the next page. The solu- 
tion to this is actually quite easy. Pro- 
grams can simply send one formfeed 
command (ASCII 12) in place of several 
linefeed commands. As far as Iknow, all 
types of PC printers recognize the form- 
feed command. 

Does this sound reasonable? 

Tom Smith 
Vancouver, WA 


Yes, it does. In fact, many programs writ- 
ten nowadays do handle the skip-to-next- 
page by outputting the formfeed charac- 
ter. The nameless software that you refer 
to is still doing it the old way—by using 
blank lines, just as you surmised. Your 
analysis was so thorough that perhaps 
you should be answering letters for Ask 
BYTE. 

Alas, I can think of several inexpensive 
printers that still do not recognize the 
formfeed character. Not that that's rea- 
son enough for software to send line- 
feeds, because it isn't too difficult for a 
software author to provide the option. 
Assuming that your dilemma hasn't 
sworn you off laser printing for good, I 
may have a fix for you. 

The HP LaserJet and compatibles sup- 
port rather infinite control over their lpi 
(lines per inch) count. You suggested that 
the standard printer, at 6 lpi and an 11- 
inch page, should have 66 lines. Well, 
even in the “new” math, 6 x Il = 66, 
but don't forget those top and bottom 
margins. The actual printable area of a 
LaserJet page is about 10.4 inches, al- 
lowing for the unprintable region at both 
top and bottom. By sending out an escape 
sequence to the printer, you can set a line 
height less than the standard % inch, 
thereby giving the printer the full 66 
lines. The 6-lpi figure comes from taking 
the 11-іпсһ page and dividing it by 66 
lines. 66/11 = 6. 

In this case, take 10.4 and divide by 
66, for a new figure of 6.3 lpi. To get the 
LaserJet to do some magic, we have to put 


a hex on it—specifically, an escape se- 
quence. The Vertical Motion Index con- 
trols the vertical line spacing in incre- 
ments of 1/48 inch. In this case, you want 
7.6/48 inch instead of the usual 8/48 inch 
(6 Ірі). 

Before you do that, you also have to ac- 
count for the margin. You do that by set- 
ting the line height to 12/48 inch, setting 
the top margin to one line, and then reset- 
ting the line height to our 7.6/48 inch. Fi- 
nally, use the lines-per-page command to 
set 66 lines. 

Simply put, you would output the string 
[Е5С1]&112с1е7.6с66Е to a LaserJet- 
compatible printer (where [ESC] is the 
escape character, an ASCII 27), and that 
should give you a full 66 lines per page by 
printing them at 6.3 lpi. The text may be 
slightly squished, but it should be perfect- 
ly readable. You put this string in your 
software ’s printer initialization string, or 
you can run the following GWBASIC pro- 
gram first: 


10 LPRINT CHR$(27) ; 
"&112c1e7.6066F' ; 
: REM Send string to LPT1: 
20 SYSTEM 


Laser printers are truly wonderful 
toys, and you always discover something 
new you can do with them. Don't give up 
on them because of wimpy applications 
software. —H. E. 


Vectra vs. VGA 
At my office, we have a fully IBM-com- 
patible VGA card (it works on several 
other systems). Our computer is a Hew- 
lett-Packard Vectra. Although we have 
tried many different options and fol- 
lowed the setup instructions carefully, 
the VGA card doesn’t work in the Vectra. 
Apparently the system does not recog- 
nize the card. Do you have any sugges- 
tions? 
Frederik Wessels 
Herwynen, Netherlands 


From your description, I can't tell which 
model of the Hewlett-Packard Vectra you 
have. The model name Vectra covers a 
wide range of 80x8, 80286, and 80386 
computers. All I can assume is that you 
have an older Vectra that was released 
before VGA became available. 

There is obviously a conflict between 
the BIOS in your Vectra and the VGA 
BIOS on your video card. Try to get an 
updated BIOS from your local HP dealer. 
A new set of BIOS ROMs costs approxi- 
mately $150 U.S., depending on your 
computer model. —S. W. 


continued 
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ASK BYTE 


Bits and Bits 

Your In Depth discussion of 16 versus 32 
bits in the November 1989 issue was ex- 
cellent. It stimulated me to ask several 
questions. 

First, seasoned programmer friends 
tell me that running under MS-DOS 
limits a word fetched from or written to 
memory to 16 bits, so a 32-bit-wide bus 
as found in 80386 machines adds nothing 
to memory access speed. Is this true? 
Does DOS limit the word length for oper- 
ands, intermediate results, and so on, as 
passed between CPU and FPU to the 
same 16 bits as in RAM access? If so, 
how many machine cycles, for example, 
does it take to perform a typical floating- 
point multiplication or division, as com- 
pared to the cycles needed to pass oper- 
ands from CPU to FPU? I expect that this 
ratio of FPU execution time to I/O time 
would be highest in the case of hard- 
wired trigonometrics and transcenden- 
tals, less so for multiplies and divides, 
and least for adds and subtracts. 

Tony Finch 
Madison, WI 


DOS imposes no limits on the size of oper- 
ands. However, DOS itself is a real-mode 
program—it cannot take advantage of the 
extended register set of the 80386 or use 
32-bit instructions. Operand limitations 
are imposed by hardware architecture 
and development tools, not by the operat- 
ing system itself. 

The processor and coprocessor are 
connected by a 32-bit data path. Operand 
transfers involve complex timings, be- 


cause memory accesses may be involved - 


between transfers; however, at least two 
clock cycles are required for processor to 
coprocessor, and three are required in the 
other direction. These times are quite 
small in comparison to the number of 
cycles required for full 80387 instruction 
execution, which usually ranges in tens of 
cycles.—S. А. 


Electronic Chalkboard 
I am paralyzed from the neck down, and 
I am looking for a program that I can use 
for algebra, calculus, trigonometry, and 
. physics. My major is architectural tech- 
nology, which requires me to take many 
math classes. 

I need a program that willlet me work 


through a problem just as you would on . 


paper. It is important that the various 
math symbols appear on the screen, 
rather than in coded form. For example, 
I need a radical sign graphically dis- 
played rather than SQRT( ). I am trying 
to bypass paper and pencil completely, 
so I need to be able to visualize the prob- 
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lem as I would when a professor writes it 
on the chalkboard. 

I have heard of the following pro- 
grams: Mathematica, TK!Solver, Math- 
CAD, Eureka, and TEX. I don't neces- 
sarily need a powerful program for 
solving equations. My main need is for a 
mathematical word processor. 

Thomas J. Swiezy 
Indianapolis, IN 


If you're using a Macintosh, Mathemat- 
ica will certainly work, but the cost of the 
software and memory upgrades that 
you 'd need to run it is great. A more eco- 
nomical solution might be Math Type 
from Design Science (6475-B East Pacif- 
ic Coast Hwy., Suite 392, Long Beach, 
CA 90803, (213) 433-0685). This is a 
desk accessory that lets you generate 
tricky mathematical formulas for pasting 
into your word processing document. As 
such, it's not much more than an elec- 
tronic chalkboard. 

If you use a PC, MathCAD will do 
what you need; in fact, it will probably do 
more than you need. Again, if you're 
cost-conscious, an alternative is Derive 
(from Soft Warehouse, 3615 Harding 
Ave., Suite 505, Honolulu, HI 96816). 
Derive has substantial symbolic and nu- 
meric capabilities; plus, it can display 
equations the way that you want to see 
them. —R. G. 


Global Communications : 
I need to communicate with the world. 
For three years I have tried to work out 
the problem. I'm on CNCP Dialcom. I 
was in Saipan and ended up having to call 
long distance to check E-mail in Canada. 

Which is better—Easylink, Compu- 
Serve, BIX, or any of the others? Go to a 
strange city sometime and try looking 
them up in the phone book; or ask the op- 
erator for the local Tymnet number. 

International communication is a 
mess, and I can't find any information to 
help clear it all up. I still use telex be- 
cause it's so easy. How сап I send E-mail 
from Dialcom to someone on MCI Mail? 
After spending hours on Tymnet being 
denied access into Dialcom, I just phone 
long distance. 

Norm Aylward 
Homosassa, FL 


International communication is a mess if 
you're a computer user. There's a lot of 
conversation about it in the “internation- 
al" topic on BIX. It seems that if you in- 
tend to use a modem in a foreign country 
across that country's data communica- 
tions network, you need a network user 
identifier (NUI). The NUI is your ac- 


count with that country's network, and 
getting an NUI is not a trivial task. 

As far as sending mail between Dial- 
com and MCI Mail goes, at the time of 
this writing, both companies were hard at 
work linking themselves together. (It 
should be complete by the time you read 
this.) MCI's end was just coming on- 
line—you send to a Dialcom user by en- 
tering “Dialcom” in the EMS address 
field. A representative of Dialcom told us 
that the connection would be available by 
the first of this year. Dialcom’s customer- 
support number is (800) 435-7342. 

Finally, if you need information on 
Tymnet's international connections, just 
log onto your local Tymnet number and 
enter “information” at the “please log 
іп:” prompt. This will drop you into а 
menu-driven information database that 
can tell you all the countries providing 
Tymnet connections, as well as cities and 
phone numbers. Before your next long- 
distance trip, you might want to check 
into this database and get all the tele- 
phone numbers that you might need. 

—R. G. and H. E. 


FIXES 


е The December 1989 Some Assembly 
Required column incorrectly stated that 
JPI TopSpeed Modula-2 terminates 
strings with a formfeed (CHR(12)). 
Actually, its strings are terminated with 
a null (CHR(0)), like C strings. 

е There are two corrections to “Тһе 
BYTE Awards" (January). The TIGA- 
340 from Texas Instruments was de- 
scribed as a graphics coprocessor card. 
The TIGA-340 is actually a new software 
interface, around which graphics copro- 
cessor boards are being built. See the text 
box "Benchmarking the TIGA" on page 
188 of the November BYTE. Also, we in- 
advertently omitted the name of Quarter- 
deck Software, which codeveloped the 
Virtual Control Program Interface 
(VCPI), a specification that facilitates 
running multiple 80386-aware pro- 
grams. Our apologies and congratula- 
tions to Quarterdeck and codeveloper 
Phar Lap Software. 

* [n the January Connectivity section of 
What's New, we reported that a twisted- 
pair Ethernet version of pLAN is avail- 
able as an option to the thin or thick coax- 
ial versions. In fact, the twisted-pair 
version is sold separately for $795. 
Cables are included. For more informa- 
tion, contact IQ Technologies at (800) 
227-2817 or (206) 451-0232. m 


HOURS/7 DAYS A WEEK 
TOLL-FREE TECHNICAL SUPPORT 


NORTHGATE 
COMPUTER SYSTEMS, INC. 


1-800-548-1993 


Circle 204 on Reader Service Card 


WHAT’S NEW 


Zeos Promotes 
Low-Priced SX 


he 386SX from Zeos In- 

ternational includes an 
American Megatrends BIOS, 
512K bytes of RAM (expand- 
able to 4 megabytes on the 
motherboard), a 32-megabyte 
Seagate hard disk drive, a 
54-inch 1.2-megabyte TEAC 
floppy disk drive, a Hercules 
monochrome monitor with 
controller, a 101-key key- 
board, and room for 
expansion. 

The 40-pound chassis, 
which measures 7 by 21 by 17 
inches, can house a total of 
five half-height disk drives and 
six 16-bit and two 8-bit full- 
length expansion cards. The 
disk drive controller is an 
Adaptec with 8K bytes of 
cache that supports two flop- 
py disk drives and two hard 
disk drives. The power unit is 
а 115-/230-V 200-W design. 
Price: $1395. 

Contact: Zeos International, 
Ltd., 530 Fifth Ave. NW, St. 
Paul, MN 55112, (800) 423- 
5891 or (612) 633-4591. 
Inquiry 1120. 


Psion Touts 
Staying Power 
of Mobile Systems 


andheld-computer- 

maker Psion has intro- 
duced a new family of “mo- 
bile” computers that offer 
longer battery life, better 
data storage, and an easier user 
interface than other “note- 
book” computers. 


Psion's 444-pound MC-400 
features a 640- by 400-pixel 
display, an 80C86 CPU, and 


power from eight AA batteries. 
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HARDWARE 


e SYSTEMS 


Solid features and expandability in a Zeos SX. 


The three clamshell-style 
models each weigh 4% pounds 
and are about the size of a 
ream of paper. All three use а 
7.68-MHz 80C86 CPU, eight 
AA batteries, and new Intel 
solid-state flash EPROM 
memory cards for data storage. 

T wo of the models, the 
MC-200 and MC-400, employ 
a proprietary multitasking 
graphical operating system that 
uses icons and menus, and 
they feature a touchpad above 
the QWERTY keyboard. 

The MC-400 comes with 
more RAM (256K bytes) and a 
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CGA display. Both the MC- 
200 and the MC-400 have a 
voice-processing capability 
for digitizing and playing back 
speech through a built-in 
microphone and speaker. 
The MC-600 is a DOS- 
based machine with 768K 
bytes of RAM, a 1-megabyte 
RAM disk, an Award BIOS, 
flash-card slots, and the 
same display as the MC-400. 
Instead of the touchpad it has 
a row of function keys at the 
top of the keyboard. Battery 
life is 30 hours. Options in- 
clude a 3'4-inch 1.44-mega- 
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byte external floppy disk 
drive. 

Price: MC-200, $799; MC- 
400, $1499; MC-600, $2499. 
Contact: Psion, Inc., 118 
Echo Lake Rd., Watertown, 
CT 06795, (203) 274-7521. 
Inquiry 1122. 


CD-Based 
Computers 
from HeadStart 


he new LX-CD and 

III-CD computers from 
HeadStart each feature а 5 4 - 
inch 680-megabyte CD-ROM 
disk drive and bundled disks 
that are packed with dictio- 
naries, encyclopedias, alma- 
nacs, directories, and more. 
And in the tradition of Head- 
Start systems, these models 
include a hard disk drive (40- 
megabyte) with an already- 
loaded DOS shell and bundled 
graphics, spreadsheet, desk- 
top-publishing, and other 
software. 

The LX-CD is a 10-MHz 
8088 with 768K bytes of RAM 
(expandable to 1 megabyte), 
five full-length 8-bit expansion 
slots, 256K bytes of video 
RAM, a 101-key keyboard, 
and a mouse. 

The III-CD is a 12-MHz 
80286 with 1 megabyte of 
RAM (expandable to 3 mega- 
bytes), six 16-bit expansion 
slots (three half-length and 
three full-length), a 2400-bps 
modem, MNP software to 
level 5, and all the other stan- 
dard features of its little 
brother, the LX-CD. 

Price: LX-CD, $1995; III- 
CD, $2995. 

Contact: HeadStart Tech- 
nologies Co., 40 Cutter Mill 
Rd., Suite 438, Great Neck, 
NY 11021, (516) 482-4255. 
Inquiry 1121. 


е PERIPHERALS | 


Acer Monitors VGA 
and 8514/A 
with AcerView 


һе AcerView 15Р is a 

15-inch flat-screen moni- 
tor that displays both VGA 
and 8514/A graphics and the 
output of all back ward-com- 
patible graphics cards. It 
comes standard with a full- 
page VGA controller. 

Multiscanning ranges from 
15 to 70 kHz horizontally and 
from 45 to 90 Hz vertically. 
The AcerView 15P supports 
resolutions of up to 800 by 
1000 pixels in full-page mode 
in 16 shades of gray, and 
1024 by 768 pixels in graphics 
mode. The video bandwidth 
is 65 MHz. 

The add-in board features 
include 512K bytes of display 
memory and drivers for Win- 
dows/286 and 386, GEM, Ven- 
tura Publisher, WordStar, 
WordPerfect 5.0, AutoCAD, 
and Lotus 1-2-3. The board 
also supports TTL standards to 
run EGA, CGA, MDA, and 
Hercules. 

Price: $1150. 

Contact: Acer America 
Corp., 401 Charcot Ave., San 
Jose, CA 95131, (408) 
922-0333. 

Inquiry 1128. 


GCC Gives Macs 
the Writelmpact 
and PLP Il 


he WriteImpact is a 24- 

pin letter-quality printer 
for your Macintosh. The 
print resolution is 180 vertical 
by 360 horizontal dpi. The 
Personal Laser Printer II (PLP 
II) is a low-priced 4-page- 
per-minute QuickDraw laser 
printer with a 300-dpi resolu- 
tion. For faster printing, a 
]-megabyte RAM module is 


HARDWARE 


an available option. 

Both printers include six 
Bitstream outline-font fam- 
ilies: Courier, Symbol, 
Times, Helvetica, Palatino, 
and Helvetica Narrow. Be- 
cause it uses outline-font tech- 
nology, the WriteImpact can 
scale and rotate each character 
to any size and angle. The 
PLP II goes one better with the 
ability to reduce and enlarge 
text from 25 percent to 400 
percent in | percent 
increments. 

WriteImpact also features 
QuickSpool II, for background 
printing, and QuickEnvelope, 
which automatically aligns the 
address on an envelope and 
features a database that can 
hold (and help you manipu- 
late) up to 1000 addresses. 
Also standard is one ribbon 
cassette, which prints about 
400 pages, and a serial cable. 
The WriteImpact measures 
about 6 by 17 by 14 inches 
and weighs about 19 pounds. 

The PLP II gives you 
QuickEnvelope, Print Manager 
(for print spooling without a 
separate processor), and five 
print options: preview, draft, 
medium draft, high-quality, 
and print later. The PLP II 
also includes an interactive 
LCD panel. 


The PLP II measures ap- 
proximately 6 by 18 by 18 
inches and weighs 24 
pounds. 

Optional WriteImpact and 
PLP II font packages include 
Fonts Plus, Headliners, and 
Publishers' Choice. Another 
option on both models is Bit- 
stream's MacFontware con- 
verter, which translates Mac- 
Fontware fonts into a format 
that you can use with any of 
GCC's QuickDraw printers. 
The PLP II also supports 
Adobe Type Manager, giving 
you access to any of Adobe's 
PostScript fonts. 

Price: WriteImpact, $699; 
ribbons, $13; PLP II, $1399; 
cartridges, $33. 

Contact: GCC Technol- 
ogies, 580 Winter St., 
Waltham, MA 02154, (800) 
422-7777 or (617) 890-0880. 
Inquiry 1127. 


Lots of Laser Fonts 
for Less 


he LZR-650 laser 

printer from Dataproducts 
features 16 built-in fonts, a 
300-dpi print resolution, and 
512K bytes of RAM (expand- 
able to 4 megabytes). 


SEND US YOUR NEW PRODUCT RELEASE 

We'd like to consider your product for publication. Send us full 
information, including price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Information contained in these items is based 
on manufacturers’ written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes. sw 


and microbytes.hw conferences. 


WriteImpact, a 24-pin dot- 
matrix printer, features 180- 
by 360-dpi resolution, fonts, 
spooling, and print 
management software. 


It prints at 6 pages per 
minute, has parallel and serial 
ports, and touts a 3000-page- 
per-month duty cycle. It also 
handles 250 sheets in its stan- 
dard paper tray, emulates Dia- 
blo, Epson, and IBM printers 
as well as Hewlett-Packard, 
and has a footprint of 144 
square feet. 

Price: $1695. 

Contact: Dataproducts 
Corp., 6200 Canoga Ave., 
P.O. Box 746, Woodland 
Hills, CA 91365, (818) 
887-8000. 

Inquiry 1130. 


Low-Cost Laptop 
Printer 


he OIP-200 Lapmate is a 
dot-matrix printer that 

prints text at 28 cps and 
graphics at 180 dpi. Including 
the rechargeable nickel-cad- 
mium battery that lasts up to 
3 hours, it weighs about 3 
pounds and measures 1% by 5 
by 12 inches. It prints on 8%- 
inch-wide thermal paper and 
connects to a parallel port. 

The OIP-200 employs a bi- 
directional 24-pin print head 
and prints 96 ASCII charac- 
ters using standard Epson es- 
cape codes. Type options in- 
clude Pica, Elite, Condense, 
Enlarge, and Proportional. 
Line spacings can be % or 
¥ inch. 
Price: $349.95. 
Contact: S.L.S. Technol- 
ogy, Inc., 245 Pegasus Ауе., 
Northvale, NJ 07647, (201) 
784-0987. 
Inquiry 1129. 


continued 
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WHAT'S NEW 


HARDWARE 


"Business Imaging System" Uses Windows Imaging Model 


he Exact-2000 is a sin- 

gle-slot AT-bus board 
that provides both display 
control and laser-printer 
control. A daughtercard 
controls a scanner, which 
lets you scan and print di- 
rectly (without crossing the 
bus). 

By using the Microsoft 
Windows Graphical Device 
Interface imaging model for 
printer control, the Exact- 
2000 skips the time-con- 
suming process of convert- 
ing pages to HP PCL or 
PostScript, while transpar- 
ently supporting Windows 
applications such as Aldus 


VGA and 8514/A 
in a Single Chip 
for One Board 


he TAVA 9000 and the 

TVGA 8900 are 8514/A- 
VGA and Super VGA (800- 
by 600-pixel) boards that use 
the manufacturer's own 
video chips. 

Trident claims that the 
TVGA 8900 is the first board 
with “on-chip power" to 
drive 1024- by 768-pixel 
graphics in 256 colors, non- 
interlaced. Such high-resolu- 
tion graphics require the op- 
tional 1 megabyte of DRAM. 
With less RAM, the standard 
8900 is capable of running 
800- by 600-pixel graphics in 
16 colors or 640- by 480-pixel 
graphics in 256 colors with as 
few as six support chips, in- 
cluding two 256K-byte 
DRAM chips. A key feature 
involves a proprietary 32-bit 
video memory bus on the card 
and an internal cache with an 
intelligent sequencer. 

The TVGA is unique, Tri- 
dent says, because it uses a 
clock chip rather than a crys- 
tal oscillator. This offers an 
advantage by allowing the 
generation of up to eight differ- 
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PageMaker, Micrografx 
Designer, Corel Draw, 
Computer Solutions Arts & 
Letters, and the AGA family 
of image retrieval systems. 
The core Exact-2000 
board contains a 40-MHz 
Texas Instruments 34010 
processor, 2 to 4 megabytes 
of DRAM, and 1 megabyte 
of video RAM. Itcan control 
both a 1600- by 1200-pixel 
display (Alacrity sells a 19- 
inch full-page monochrome 
model) and a laser printer. 
Using Bitstream fonts, the 
Exact-2000 can create on- 
the-fly scalable, rotatable 
fonts on your screen for 


ent clock frequency outputs. 
One of these frequencies can 
be used as a DRAM clock to 
increase DRAM speed. Moni- 
tor compatibility is ensured 
through an optional serial elec- 
trically erasable programma- 
ble ROM rather than in BIOS 
EPROMs. 

The Trident Advanced 
Video Array 9000 combines 
both 8514/A functions and 
VGA functions on a single chip 
and is register-level compat- 
ible with IBM’s 8514/A, VGA, 
EGA, CGA, MDA, and Her- 
cules. Supported resolutions 
include 1024 by 768, 800 by 
600, and 640 by 480 pixels, in 
16 and 256 colors. 

Each TAVA will support 
all 8514/A functions, includ- 
ing line draw, block trans- 
fers, polygon fill, and bit- 
mapped text. 

Optional software drivers 
are available for Lotus 1-2-3, 
PageMaker, Ventura Publish- 
er, WordPerfect, WordStar, 
Microsoft Windows, GEM, 
Framework II, and AutoCAD. 
Price: TVGA 8900, $359; 
TVGA 8900 with 1 megabyte 
of RAM, $595; TAVA, $795. 
Contact: Trident Microsys- 


WYSIWYG representation 
and then use the same out- 
lines to print the page to non- 
PostScript printers. Alacrity 
claims that Exact-2000’s 
raster image processor can 
print, in as little as 40 sec- 
onds, pages that would 
otherwise take 20 minutes. 
Price: Printer- and display- 
only boards, $1695 each; 
core board, $2395; scanner 
daughtercard, $395 to $550; 
19-inch monitor, $995. 
Contact: Alacrity Systems, 
Inc., 88 Bartley Sq., C-6, 
Flanders, NJ 07836, (201) 
584-0116. 

Inquiry 1132. 


tems, Inc., 321 Soquel Way, 
Sunnyvale, CA 94086, (408) 
738-3194. 

Inquiry 1134. 


Computer Boards 
Aim at MetraByte’s 
DAS-16 


he CIO-AD16/50K and 

/100K are data acquisition 
boards that are compatible 
with MetraByte’s DAS-16 
boards. 

Features include simulta- 
neous sample and hold for sep- 
arately and simultaneously 
triggering up to 16 analog 
channels, support for 32 digi- 
tal I/O lines, analog inputs of 
up to 16 channels of single- 
ended input or eight channels 
of differential input, a coun- 
ter/ timer with three counters 
of 16 bits each, two 12-bit 
D/A converters, and triggering 
through internal and external 
means and through software. 
Price: 50 kHz, $799; 100 
kHz, $859. 

Contact: Computer Boards, 
Іпс., 44 Wood Ауе., Mans- 
field, MA 02048, (508) 
261-1123. 

Inquiry 1135. 


CD-Quality Digital 
Audio System 
for Your Mac Il 


udiomedia is the first 

low-priced, NuBus- 
based, digital audio record- 
ing and editing system for the 
Macintosh II, according to 
the manufacturer. 

It features the Motorola 
56001 digital signal processor 
used in the NeXT computer, 
and sound-editing software 
that lets you edit stereo 
sounds from microphones, 
compact disk players, and 
other sources. 

The NuBus board has two 
RCA line-in and line-out jacks. 
Audiomedia also supports 
sampling rates of up to 44.1 
kHz, the sampling rate fre- 
quency used for CD-quality 
digital audio. You can spec- 
ify lower sampling frequencies 
to keep disk storage require- 
ments low and to record lower- 
fidelity sounds such as voice 
and sound effects. Sounds re- 
corded at the 44.1 kHz sam- 
pling rate require 10 mega- 
bytes of disk space per 
minute of sound, 

Audiomedia supports Hy- 
perCard stacks and Apple’s 
Sound Manager utility, so 
you can use sounds recorded 
with Audiomedia with other 
Mac software applications that 
support sound, such as the 
Macromind Director video 
animation program or the 
WingZ spreadsheet program. 
Audiomedia also includes its 
own software for music 
editing. 

Price: $995. 
Contact: Digidesign, Inc., 
1360 Willow Rd., Suite 101, 


Menlo Park, CA 94025, 
(415) 327-8811. 
Inquiry 1133. 
continued 


DBMS Case Study: 
on Valdez Disaster | 


The Problem | Major disasters, like the 


нна = Exxon Valdez spill, 
require quick response based on careful data 
analysis. Fortunately, an easy-to-use database 
was already being created which would help. 


| The Alaskan Marine 
Contaminants 
Database lets oceanographic chemists easily 
access 60 megabytes of data covering the past 
decade. The database is provided free of 
charge on CD-ROM, and the Windows 
interface means they can get right to work, 
assessing damage to the ecosystems of Prince 
William Sound and other Alaskan waters. 


Tt db VISTA III is the only 
: | olution | DBMS with the features 
this рее required: С language support, 
Windows compatibility, royalty-free runtime 
distribution, quick performance in large data- 
bases, quality documentation and support. With 
the Alaskan Marine Contaminants Database, 
the difficult job of calculating the long-term 
effects of the Exxon spill is a little easier.* 


db VISTA IH" 


Database Management System 


c.) Complete C source code available. No Royalties 
c C Lanaguage Portability & High performance 
Меза Data Model. Relational B-tree indexing. Relational SQL query and report 
writer. Single & Multi-user. Automatic recovery. Built-in referential integrity. 

Complete revision capability. Supports: MS-DOS, MS Windows, UNIX, QNX, 
SunOS, XENIX, VMS, Macintosh. OS/2 compatible. Most C Compilers supported. 
LANs: 3COM, Novell, Banyan, Appleshare. Call for other environments. 


The Application | 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 

International Distributors: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland: (01)725 0410 Netherlands: (0215946 814 Sweden: (013)124780 Haly: 045/584711 Norway: (02) 44 88 55 
Denmark: 2887249 U.S.S.R.: (812) 292-1965, (0132) 35-C9-08 Australia: 02 419 7177 Japan: (03)473 7432 Taiwan:(02)511 3277 Mexico: (83) 57 3594 Central America: 506 28 07 64 
Argentina; 13135371 Chile: 26964308 Uruguay: 2920959 Copyright Raima Corporation © 1990 
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A Microsoft Windows front end lets chemists select regions from a map 
to retrieve data. And, db VISTA III's SQL-based query and report 
writer lets users perform complex SQL data searches. 


Your DBMS problems may not make the 
headlines, but they are no less important and 
often no less challenging. If you develop 
applications for MS-DOS, MS Windows, 
UNIX, VMS, QNX, OS/2, Macintosh, and 
other environments, db VISTA III is your 
solution. 


Call 1-800-db-RAIMA (1-800-327-2462) 


* Reprints of the story, as published in PC Week and Data Based Advisor, 
are available from Raima. 


Power Tools For C Programmers 


RAIMA 


CORPORATION 


For Pacfenpanse und Flexibility a DBMS Praessstiming 1 Tools- 
PCWEEK Poll of Corporate Satisfaction, August 28, 1989. 


BYO30 


SAMSUNG МОМЕ. SAMSUNG/NOVELL. ` 


PCrerminal!28S PCterminal/286 


SANSUNG/NOVELL. 


PCrerminal!286 


ы, 


SAMSUNG/NOVELL. 


PCterminal/286 


SAMS 


S86AE FILE S 


Howto plan your LAN. 


You'll need a pencil. been tested exhaustively and certified by Novell for 
That's to write down the telephone number on the compatibility with all popular networking hardware 
next page. Which will connect you with Samsung's and software products. Às a matter of fact, Samsungs 

nationwide network of resellers. And the ; il 386AE is one of 3 fileservers certified by 

Samsung/Novell co-labeled line of LAN ie, T^ Novell to run NetWare 386. 

hardware. a abl Bs For example, engineers at Novell success- 
Its pretty much that simple. T S GE fully tested the PCterminal/286 LAN Work- 
With one call you can plan on substantial station in no less than 1200 different network 

savings over the big name computers which, ШИ! configurations... with 50 units running at 

despite high clock rates and even higher price once! That's a claim no other computer manu- 


TR 


— 
[li 


ЭШ 


tags, аге not really optimized for networking. 9 2 ИКЕ facturer can make. 


And you can plan оп 100 percent compati- 2E 
bility with all versions of Novell’s NetWare? ЩЕ) — NETWORKING VS. NOTWORKING. 
because Samsung's LAN hardware was co- Pogues: Ne Whats the difference? Take our 386AE 


designed by Novell. Just like the label says. "Р? Fileserver, for instance. It includes Novell's 


Advanced BIOS, and eight expansion slots to accom- 
MU E b EUM ON modate multiple network interface cards and disk 
. controllers. Plus an oversize power supply capable 
Both the Samsung 386AE and PCterminal/286 have оѓ driving dual high capacity hard disks and tape 


€ 1989 Samsung Information Systems America, inc. Novell and NetWare are registered trademarks of Novell, Inc. PC is a registered trademark of International Business Machines Corporation. 
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SAMSUNG/NOVELL. 


PCterminal/286 


G/NOVELL. 


RVER 


back-up system. Plus 4 megabytes of main memory So why not begin your network planning today? 

for disk caching. For the name of the Samsung reseller nearest you, 
Then there's Samsung's PCterminal/286 Diskless write: 

Workstation which includes a built-in Ethernet inter- | SAMSUNG, 3655 North First Street, San Jose, 

face and Novell's Remote Boot EPROM. CA 95134, or call 1-800-446-0262. 
And not to be overlooked is our 16-bit SE2100 

Ethernet Interface Card which provides up to twice 

the throughput for the price of an 8-bit card. 


THE SAMSUNG COMMITMENT. 


With 4 million monitors and half a million PC 
and LAN computers sold in 1988 alone, its clear that 
Samsung has made a serious commitment to the 
marketplace. In all, Samsung offers no less than 
nine different PC and LAN computer models with 
seventeen color and monochrome monitors! And, 
as a 3l-billion dollar international corporation, 


Samsung has the resources to provide continuous 
support for its customers. SAMSUN NG 


Circle 245 on Reader Service Card (DEALERS: 246) 


WHAT’S NEW 


HARDWARE © OTHER 7 | | 


Make Your SCSI 
a GPIB Port 


he GPIB-SCSI is a 
modem-size SCSI-to-gen- 
eral-purpose interface bus 
translator box that lets you con- 
trol up to 14 GPIB instru- 
ments from a single SCSI port. 
Two buffer options are 
available, and at least one is re- 
quired for a key disconnect/ 
reconnect feature that allows 
you to disconnect from the 
SCSI bus and still continue to 
communicate with the GPIB 
instrument. This ensures that 
the performance of the SCSI 
bus doesn’t suffer because of 
the slower GPIB instrument. 
The GPIB-SCSI has a 
built-in DMA controller for 
transferring data at rates of 
up to 900K bytes per second. It 
also supports all GPIB con- 
troller functions as well as nor- 
mal and extended talker and 
listener addressing, serial and 
parallel polls, service re- 
quests, and passing and receiv- 
ing control. It implements all 
the SCSI bus phases, including 
arbitration and selection/re- 
selection phases, asynchronous 
data transfer, and parity gen- 
eration with optional checking. 
Although drivers aren’t 
necessarily needed, they are 
available for the DEC VAX- 
station, the Sun SPARCStation 
1, and Macintosh computers. 
If you want to work with 
SCSI devices, you can flip a 
switch and make the GPIB- 
SCSI an interface for SCSI de- 
vices to talk to dedicated 
GPIB controllers. You can use 
the GPIB-SCSI this way to 
interface up to seven SCSI 
devices. 
Price: Without RAM, $695; 
with 64K-byte RAM buffer, 
$795; with 256K-byte RAM 
buffer, $995. 
Contact: National Instru- 
ments, 12109 Technology 
Blvd., Austin, TX 78727, 
(800) 433-3488 or (512) 
794-0100. 
Inquiry 1139. 
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GPIB-SCSI interface controls GPIB devices better. 


Replace Your Power 
Unit with Power 
and UPS 


he EP-550 15 а 200-W 

power replacement unit 
for your AT that includes a 
standby power supply. You 
simply replace your power 
supply with the EP-550. 

Maintenance-free batteries 
provide 5 to 10 minutes of 
backup power to your CPU’s 
DC logic circuits and to the AC 
monitor. Power is 150 V AC 
at 60 Hz, and the unit accepts 
voltages from 80 V AC to 260 
М AC and frequencies from 47 
to 440 Hz. Optional equip- 
ment includes DOS-based soft- 
ware and an interface card 
for automatic shutdown. 
Features include a battery 

charger, overcurrent protec- 
tion, overload and short-cir- 
cuit protection, and an audible 
alarm to warn you of power 
failure. Units are also available 
for Compaq, Zenith, and 


Apple computers. 

Price: $795. 

Contact: Enpower Согр., 
7929 Silverton Ave., Suite 
610, San Diego, CA 92126, 
(800) 322-7697 or (619) 
536-9011. 

Inguiry 1140. 


Safe Computing 
Claims Radiation- 
Free Monitor 


afe Monitor is a backlit 
LCD for XT, AT, PS/2, 
and Macintosh computers 
that’s compatible with CGA 
and VGA controllers, offer- 
ing 4 and 16 shades of gray, re- 
spectively. The screen mea- 
sures 10 inches diagonally, 
and the unit weighs 15 
pounds. 
Safe Computing claims 
that the monitor blocks several 
types of radiation, including 
electric and magnetic radia- 
tion, x-rays, and static build- 
up. The key to blocking radia- 


Easy Power-On for Your Mac 


he PowerKey is a smart 
power-on device for Mac- 
intosh systems and peripherals 
that lets you program specific 
on/off times. Italso serves as 
a Surge suppressor, noise fil- 
ter, and overload protector. 
PowerKey works with the 
Mac SE, SE/30, П, IIx, Псх, 
and Псі. Rated voltage is 125 
V AC, current is 15 amps, 


peak power dissipation is 1.5 
kw, energy rating is 70 
joules, current peak is 6500 
amps, and the circuit break- 
eris 15 amps. 

Price: $99. 

Contact: Sophisticated Cir- 
cuits, Inc., 19017 120th 
Ave. NE, Suite 106, Bothell, 
WA 98011, (206) 485-7979. 
Inquiry 1144. 


tion is a patented mesh 

wiring that stands between you 
and the pixels. It also blocks 
30 percent of the light that's 
emitted, but Safe Computing 
says that the screen remains 
quite readable. 

An optional device, Safe 
Meter, can measure low-fre- 
quency magnetic radiation in 
two different bands of frequen- 
cies: from 20 to 50,000 Hz 
and from 300 to 50,000 Hz. 
Price: $695; Safe Meter, 
$145. 

Contact: Safe Computing 
Co., 368 Hillside Ave., Need- 
ham, MA 02194, (800) 222- 
3003 or (617) 444-7778. 
Inquiry 1141. 


Flexible 
Digitizing Mat 
Is 1/32-inch Thick 


he 4-ounce Grid Master 

Digitizing Mat is flexible, 
is only 1/32-inch thick, and 
can be rolled up like a poster. 

With a four-button cursor 
and a slide-switch pen in- 
cluded, it gives you a resolu- 
tion of 1000 lines per inch with 
accuracy to 0.01 inch, Nu- 
monics claims. It also main- 
tains absolute positioning 
with all software and remem- 
bers its configuration even 
with the power off. 

Included is an RS-232C 
cable, a setup menu template, 
and drivers for the Microsoft 
Mouse and Windows. A Mac- 
intosh adapter is also 
available. 

Price: With cursor, $469; 
with pen stylus, $449. 
Contact: Numonics Corp., 
101 Commerce Dr., Mont- 
gomeryville, PA 18936, 
(215) 362-2766. 

Inquiry 1143. 


continued 


The OS for over-achievers 


QNX programmers have a decided advantage. 


You see, people who use QNX enjoy the 
freedom that comes only with a flexible, 
modular OS. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean — under 150K— yet out-performs any 
other PC operating system. 


QNX users never worry about whether their 
applications will make it at runtime, because 
they know QNX has proven itself again and 
again in the real world. 

It's no wonder that QNX users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 countries world-wide, in all 
kinds of applications — from making cars 
to selling books to handling online credit 
card transactions. 


One reviewer dubbed QNX "The multi- 
everything OS." Now, you might expect 


multiuser and multitasking, but realtime? Besides the satisfaction that QNX developers 


And integrated networking? Ard true get from using a fast, powerful, and flexible 
distributed processing? Best of all, these OS, did we mention that they also enjoy 
terms take on a new meaning with QNX. free technical support? 

Multiuser, for instance, means up to 32 If you're wondering why you don't already 
terminals per micro. Multitasking know all about this great OS, you could try 
cashes out as 150 tasks per machine. asking the over-achievers who are smugly 
Realtime means not only priority-driven, guarding the secret of their success. 


preemptive task scheduling, but also speed: | Better yet, give us a call. We'll tell you 


at 6,896 task switches/sec оп а 16MHz 286, — everything you need to know to become an 
QNX is at least a full order of magnitude over-achiever yourself. 


faster than a typical UNIX system. Inte- 
grated networking means you won't 
need yet another layer of software to set up 
a LAN, and you can use any mix of 
Intel-based micros — from vintage '81 PCs 
to PS/2s. 

Distributed processing with QNX 

sounds too good to be true. But it is: Any 
task can access any resource — programs, 
files, devices, even CPUs — without going For more information or a free demo disk, 
through the bottleneck of a central file server. please phone (613) 591-0931. 


Quantum Software Systems Ltd., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8 
QNX is a registered trademark of Савар Software Systems Ltd. UNIX is a registered trademark of AT&T. PS/2 is a registered trademark of Circle 233 on Reader Service Card 
International Business Machines Corporation. © 1989 Quantum Software Systems Ltd. 


WHAT'S NEW 


Telebit Offers New 
Cellular Modem 


he CellBlazer is а high- 

speed modem designed to 
send and receive data via the 
cellular telephone network. 
The external version of the 
unit is attached by a jack toa 
standard cellular phone. The 
internal unit, the CellBlazer 
PC, is an 8-bit card for 
laptops. 

Several of CellBlazer’s 
functions were designed spe- 
cifically for cellular commu- 
nications, Telebit says. For ex- 
ample, its multicarrier 
modulation can alleviate prob- 
lems associated with the 
*hand-offs" necessary for mo- 
bile communications when a 
call is switched from one cellu- 
lar station to another. And a 
function called Packetized En- 
semble Protocol (or PEP) 
error correction is suited to 
handling such cellular prob- 
lems as distortion, interfer- 
ence, and fade-outs. The 
packets are also split across 
many carriers, so the data 
rate on any given frequency is 
quite low, and that helps 
overcome delay distortion, sig- 
nal fading, and impulse 
noise. 

The modem also runs tests 
on the line and determines 
which frequencies are the 
most and least distorted. The 
transmission scheme is then 
adjusted to send more packets 
on the clearer frequencies 
and fewer or none on the poor 
ones. Telebit claims that 
these provisions permit the 
CellBlazer to establish, 
maintain, and optimize con- 
nections on lines that are un- 
suitable for ordinary modems. 
Many V.32 modems, for ex- 
ample, drop from 9600 to 4800 
bps when they encounter 
poor line quality; Telebit's 
PEP lowers speed in 100-bps 
increments to sustain the high- 
est possible rate for a given 
connection. 
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CONNEGTIVITY 


Telebit's CellBlazer connects you through the cellular network 
or through standard hard-wire telecommunications. 


Under good conditions, the 
CellBlazer can communicate 
over cellular lines at up to 
16,800 bps, Telebit says. You 
can also use the modem for 
regular land-line transmission 
at up to 19,200 bps. 

Price: Internal modem card, 
$1295; external unit, $1495. 
Contact: Telebit Corp., 1345 
Shorebird Way, Mountain 
View, CA, 94043, (800) 835- 
3248 or (415) 969-3800. 
Inquiry 1145. 


New Program 
Manages Files 
on a Network 


he new PerfectSolution 

is a network-based docu- 
ment management system for 
IBM-compatible machines that 
can handle all types of data 
files—not just documents, but 
spreadsheets and graphics 


Control Remote PCs 


N etwork Operator is a 
software package that 
lets you remotely control up 
to 10 PCs on your NetBIOS- 
compatible network, or one 
other PC through a remote 
modem or other wide-area 
network type of connection. 

Once you're in control of 
that other PC, you can ma- 
nipulate its screen within 
windows on your screen, in 
resolutions up to the VGA 
standard. The windows can 
also be enlarged to show the 


files as well. It’s compatible 
with Novell, 3Com, Banyan, 
and IBM Token Ring LANs. 

One of PerfectSolution's, 
key features is its full-text in- 
dexing, which the company 
claims is fast, dynamic, and 
based on a small index. For 
its searching capabilities, Soft- 
Solutions has licensed a tech- 
nique, called SpeedSearch, 
that uses a compressed index 
that never gets to be more than 
5 percent of the size of the 
original text. 

Like other document man- 
agement programs, Perfect- 
Solution keeps a "profile" on 
every data file. The company 
says its program can locate 
any file on any server or client 
anywhere on the network. 
PerfectSolution resides on both 
the server and the DOS 
workstation, which must have 
640K bytes of RAM. 

Price: Server, $2495; per 
workstation, $295. 


entire screen of the system 
you're controlling, or you 
can downsize them to fit all 
the screens on your screen. 
NetOp uses only 1K byte 
of RAM on the remote sys- 
tem and 240K bytes of RAM 
on your master system. 
Price: Site license, $695. 
Contact: International In- 
tergroup Ltd., 1777 South 
Harrison St., Suite 500, 
Denver, CO 80210, (303) 
692-9090. 
Inquiry 1147. 


Contact: SoftSolutions, Inc., 
625 South State, Orem, UT 
84058, (801) 226-6000. 
Inquiry 1146. 


TOPS E-Mail 
Enhanced 


) пВох 3.0 апа InBox Plus 
are redesigned E-mail pack- 
ages from Sun Microsystems’ 
TOPS division. Enhancements 
include better compatibility 
with multiple hardware and op- 
erating-system platforms, the 
company says. 

TOPS has also announced 
gateways to public mail sys- 
tems like MCI Mail, GEnie, 
and CompuServe and to main- 
frame and mid-level system- 
mail packages like IBM's 
PROFS, DEC's All-In-One 
and VMS Mail, and SMTP on 
Unix-based systems. 

InBox 3.0, which requires 
no central administration and 
is optimized for fewer than 
20 users, enables both PCs and 
Macs to act as servers to 
store each other's mail. It runs 
on NetWare, 3Com 3+, 
Microsoft LAN Manager, 
Apple’s AppleShare, and 
TOPS/DOS and TOPS/Mac. 
Other features include per- 
sonal address books, personal 
mail management, storage 
boxes, and the ability to en- 
close multiple documents 
(whether they’re text, graph- 
ics, or spreadsheets). 

InBox Plus is designed to 
support up to 100 users per 
message center and to route 
mail from server to server. In- 
Box Plus allows almost any 
computer on the network to act 
as a message center, from 
DOS and Macintosh systems to 
Unix and DEC VAX systems. 
Price: InBox 3.0, $329 per 
site; InBox Plus, $995 per site. 
Contact: Sun Microsystems, 
TOPS Division, 950 Marina 
Village Pkwy., Alameda, 

CA 94501, (415) 769-9669. 
Inquiry 1152. 


continued 


Open Server 


Runs on every vendors operating system: 
05/2; VINES; UNIX; VAX" VMS, ІВМ" MVS, etc. 


Supports every vendors local area network protocol: 
Novell's" SPX/IPX? NetBIOS, Named Pipes" etc. 


Transparent access to data in other vendors databases: 


IBM's DB2" and SQL/DS, and Digital's RMS. 


Transparent data sharing between all your computers: 
PCS, minis and mainframes. 


Your Lotus 1-2-3" spreadsheets and dBASE” 
applications work with ORACLE Server today. 


Developers have a complete and integrated 
family of portable tools for CASE, applications 


: generation, report writing, etc. 


| Programmers can use interfaces from C, COBOL, and 
_ FORTRAN. 


ORACLE Sener is certified by Codd and Date to run 
at П 4 TPI Mane tions per second. — 


ASHTON ТАТЕ Microsoft 


Seer | co 


the database server for OS/2 systems 
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Can't even оз share data betw d 4 n 
two PCs running Ashton-Tate SQL Serve 


Doesnt work with either Lotus 
just yet. Mu | 


Supports only Focus. - ur n 27/2 
Supports only C. 


Ashton-Tate SQL Servers a gin benchmarks 
show it to be slower. 


E - Call 1-800- ORACLE, ext. 4965 today and order ORACLE Sener for 05/ ) n 
| К a $2499 and get six months of phone support and upgrades for free (a $500 рім; 


Or try our Developers Version (limited to 3 pu i p gee 


eget us are registered trademarks of Oracle 
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WHAT’S NEW 
CONNECTIVITY 


Network Scheduling 
to Enhance Group 
Productivity 


p owerCore has enhanced 
its Network Scheduler II 
1.11 to let you combine the 
scheduling of people and re- 
sources with Why and Where 
options to display the reason 
for and location of scheduled 
events. Network Scheduler is 
compatible with Novell, 
3Com, and Banyan. 

Version 1.11 works with or 
without E-mail such as 
cc: Mail, 3+, 3--Open Mail, 
and Message Handling Ser- 
vice-compliant services such 
as Da Vinci eMail and Action 
Technologies' The Coordina- 
tor II. Network Scheduler also 
supports wide-area networks 
through MHS-compatible net- 
works, and the menu is de- 
signed to be compatible with 
IBM's Systems Application 
Architecture/Common User 
Interface. 

A 4K-byte TSR program 
now lets you hot-key between 
your applications and Net- 
work Scheduler. 

Other main features in- 


IBM Package Lets Hearing-Impaired People Communicate by Phone 


he PhoneCommunica- 

tor is a hardware/soft- 
ware product that lets hear- 
ing-impaired people send 
voice messages from PCs 
and receive written replies 
from the keypad of a Touch- 
Tone phone. 

Many hearing-impaired 
people now use Telecom- 
munication Devices for the 
Deaf (TDD) terminals 
(small acoustic couplers 
with keyboards and screens) 
for conversation with one an- 
other and with organizations 
that offer TDD access, but 
most hearing individuals 
don't have such terminals. 
One common way to reach 


hearing people is through 
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clude support for remote users, 
easy insertion of recurring 
appointments without multiple 
entries, reminder notes, and 
programmable levels of 
security. 

Price: For eight users, $495; 
for 25 users, $695; for 50 
users, $995. 

Contact: PowerCore, Inc., 
One Diversatech Dr., P.O. 
Box 756, Manteno, IL 

60950, (800) 237-4754 or 
(815) 468-3737. 

Inquiry 1150. 


Е inalsoft Synchrony 1.0 is 
a comprehensive software 
package designed for group 
productivity that is compatible 
with DOS, Microsoft Win- 


“relay” services, offered by 
AT&T and other companies, 
in which an operator reads 
typed messages from a hear- 
ing-impaired caller aloud to 
the hearing person and then 
types back the spoken re- 
plies. Relay service is avail- 
able only in certain regions 
at certain times of the day, 
and it has drawbacks, in- 
cluding cost and lack of 
privacy. 

The PhoneCommunicator 
runs on a PC or PS/2 (Mod- 
els 25 and 30) under DOS 
and consists of a multifunc- 
tion board and software. The 
board has a modem for com- 
munication to ASCII BBSes 
or TDD devices, a voice syn- 


dows, NetBIOS LANs, and 
MHS. 
It features personal and 


public functions, and mixes of 


the two. Synchrony comes 


with an agenda, a group sched- 


uling function, a multidocu- 
ment text editor, a multiuser 
database, a document cre- 
ation and management func- 
tion (whether text, pictures, 


or spreadsheets), and E-mail. 


Price: For six users, $445; 
for 10 users, $695; for un- 
limited users, $1995. 
Contact: Finalsoft Corp., 
3900 Northwest 79th Ave., 


Suite 215, Miami, FL 33166, 


(800) 232-8228 or (305) 
477-2703. 
Inquiry 1151. 


thesizer for speech output, 
and an auto-answer function 
that records and time- 
stamps incoming text mes- 
sages when nobody is pre- 
sent to receive them. 

The software provides a 
character-based interface 
for sending and receiving 
messages. To talk, the hear- 
ing-impaired person types 
words on the keyboard and 
the voice synthesizer speaks 
them over the phone. To re- 
spond, the hearing user en- 
ters letters on the telephone 
keypad. 

You can initiate outgoing 
calls manually or use a built- 
in auto-dialer with a phone 
list. The user will typically 


RightWriter Now 
Checks Your Prose 
over Your LAN 


NetWare-compatible 

version of the grammar- 
checking software Right- 
Writer now lets you share one 
copy among five colleagues. 

It’s the same RightWriter 
that’s been available for DOS 
and Unix systems, with ad- 
vanced parsing and an expert 
system that includes more 
than 4500 rules. 

RightWriter checks your 
documents for errors in gram- 
mar, writing style, usage, 
and punctuation. It will tell 
you, for example, that “con- 
sensus of opinion” is redun- 
dant. And it includes features 
that let you customize rules or 
even turn them on or off so it 
won't flag every entry of 
“NeXT Computers" as un- 
usual capitalization, for 
example. 

Price: $285. 

Contact: RightSoft, Inc., 
4545 Samuel St., Sarasota, FL 
34233, (813) 923-0233. 
Inquiry 1148. 


continued 


begin the call with a prepro- 
grammed message that iden- 
tifies him or her as hearing 
impaired and gives instruc- 
tions on how to respond 
using the phone keypad. 
When a call is incoming, the 
screen flashes to alert the 
hearing-impaired user, and 
the synthesizer greets the 
caller with a programmed 
message. All conversations 
can be saved to disk. 

Price: $600. 

Contact: IBM National Sup- 
port Center for Persons with 
Disabilities, Р.О. Box 2150, 
Atlanta, GA 30055, (800) 
426-2133 (voice) or (800) 
284-9482 (TDD). 

Inquiry 1154. 


It's Sage Software month 
at Programmer's Paradise 


SOFTWARE 


Sage Software 
has merged with 
Polytron and 
acquired exclusive 

rights to publish Dan Bricklin's ® 
Demo IIM and Plink86*. Sage is опе 
of the fastest growing suppliers of 
"Best In Class" software develop- 
ment tools. And remember the best 

‚ place to buy Sage tools - 

| Programmer's Paradise. 


WITH DEMO II І САМ 
PROTOTYPE MY COCONUT 
INVENTORY SYSTEM! 


TR 1 i E NS ^ 


The Polytron Version Control System 
(PVCS) provides complete control over 
the configuration of your software and all 
its elements. Previous configurations are 
easily recovered at any time. Conflicting 
module changes can be detected or 
avoided. You always know who made a 
change, what it was, why it was made, 
and what revisions contain the change. 
You can coordinate revisions, special ver- 
sions and upgrades - automatically. 

PVCS is the market leader in 
version control. Our user list reads like a 
Who's Who of software development. 
The new version (3.2) adds fine-grained 
file and function security; enhanced 
parallel development support; and an 
even higher degree of customization and 
configuration control. 


Professional PVCS, MS-DOS 
Professional PVCS, OS/2 
Demo II 

Plink86+ 


lake (cxt сызса thew 
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Bricklin's® » Demo I 


Demo II is the perfect tool for: 


e Creating realistic demos of your 
product without releasing any 
active code. 

Ф Prototyping systems before 
coding them to ensure they meet 
users needs and expectations. 

@ Building tutorials or even 
full-blown Computer Based 
Training products. 

@ Any application where you need a 
way to simulate the action of a live 
program without creating or 
supplying the program. 


Dan Bricklin's Demo II is a powerhouse 
prototyper, tamed by a superb interface. 
The rich control language permits 
complex demos so realistic that users 
will believe they are using an actual 
program. While any programmer will 
quickly feel right at home with the 
control language, it can be ignored 
completely for simpler demos, tutorials 
or prototypes. 


List Ours 
$495 $419 
$595 $505 
$199 $159 
5495 5395 


1-800-445-7899 = 
-Programmers : 
Paradise ——. 


Plink86+ — 


Over 20,000 programmers rely on 
Plink86+ to manage program memory 
and to link large applications. Plink&86+ is 
time tested, evolved technology with 
extensive capabilities to improve your 
software. It is more than just an overlay 
linker - it's an overlay editor, permitting 
you to quickly try different structures. 

It's the industry standard overlay 
linker, so you know your application will 
run on the largest number of PCs. You 
can create programs as large as 16 MEG 
to run in as little as 192K of memory. 

Code linked with Plink86+ automati- 
cally uses expanded or extended 
memory. No modifications to your 
source is required. If the memory is 
present your software runs faster; if not 
it overlays from disk as usual. 

Source code necessary to customize 
prompts and messages for the overlay 
loader is included. Sage does not 
require a royalty for products including 
the overlay loader. 


COCONUTS? 
HE'S OFF HIS 


CAN I PAY 


YOU ІМ BEADS?... V. 
NO! COCONUTST... NO! |. 
AMERICAN EXPRESS... , 


WE'LL MATCH NATIONALLY ADVERTISED PRICES. 


LIST OURS 

386 CONTROL PROGRAMS 
DESQview 386 190 169 
Microsoft Windows/386 195 129 
VM/386 245 199 
VM/386 Multi-User 895 819 
VM/386 NetPak 150 119 
386 DEVELOPMENT TOOLS 
386 ASM/LINK 495 435 
Lahey F77L-EM/32 (w/ OS/386) 1090; 975 
Novell C Network Compiler/386 995 | 779 
Paradox/386 895! 629 
WATCOM C 7.0/386 895 799 
ASSEMBLY LANGUAGE 
Advantage Disassembler 295 279 
ASMFlow 99 89 
ASMTool 90 80 
MS Macro Assembler 150 95 
OPTASM 125 109 
Re:Source 150 129 
Sourcer w/ Pre-Processor 140 125 
Turbo Assembler/Debugger 150' 105 
Visible Computer: 80286 100 89 
BASIC COMPILERS 
MS BASIC Prof. Devel. System 495 329 
QuickBASIC 99 69 
True BASIC 100 69 
Turbo Basic 100 69 
BASIC LIBS/UTILITIES 
db/LIB 139 121 
DiaLogic 79 70 
GraphPak 79 70 
GraphPak Professional 149 125 
LaserPak 79 70 
P.D.Q. 99 89 
ProBas 135 125 
ProBas HyperHelp Toolkit 99 94 
ProBas Telecomm. Toolkit 75 70 
ProBas Toolkit 99 94 
ProMath 99 94 
ProScreen 99 89 
QBase and Quickscreen 149 125 
QuickComm 139 125 
QuickMenu 59 55 
QuickPak 79 70 
QuickPak Professional 149 125 
QuickPak Scientific 79 70 
QuickScreen 79 70 
QuickWindows Advanced 149 125 
QuickWindows Advanced Corp. 500 445 
C COMPILERS 
C Network Compiler 695 525 
Lattice C 6.0 250 155 
Microsoft C 450 289 
MS QuickC 99 65 
MS QuickC w/ QuickAssembler 199 135 
Top Speed C 199 179 

DOS Professional 399 359 

OS/2 Professional 495 445 
Turbo C 150 99 
Turbo C Professional 250 169 
WATCOM C 7.0 395 319 


Guidelines C++ 
NDP C++ 
Zortech C++ 

Developer's Edition 
Zortech C++ Tools 
Zortech C++ Video Course 


C-COMMUNICATIONS 


Breakout 11 

C Asynch Manager 3.0 
Essential Communications 
Greenleaf Comm. Library 
Greenleaf ViewComm 
SilverComm C Async Library 
View-232 


C-FILE MANAGEMENT 


Btrieve 

Btrieve for DOS 3.1 Networks 
CBTREE 

C-Index 

C-ISAM 

Codebase IV 

CQL w/ PASS 

c-tree 

авс Ill 

авс III Plus 

db FILE Bundle 

Essential B-Tree w/ source 


FairCom Toolbox - Prof. Edition 1095 


FairCom Toolbox - Special 
Informix Products 
Xtrieve PLUS 


C-GENERAL LIBRARIES 


C TOOLS PLUS/6.0 

C Utility Library 
Greenleaf Functions 
Greenleaf SuperFunctions 
Power Searc 

Turbo С TOOLS/2.0 


C SCREENS 


C-Worthy w/ forms and source 
Facelt 

Greenleaf DataWindows 
Hi-Screen XL 

Hi-Screen XL Prof. Series 

AM 


Panel Plus 
Power Screen 
Vermont Views 
Vitamin C 

VC Screen 


C-UTILITIES/OTHER 
Clear 4 
C-Terp 
Heap Expander 
Norton Guides for C 
PC-lint 
PCYACC Personal 
PCYACC Professional 
TimeSlicer 
w/ source 


CALL 


LIST OURS 


199 
695 
595 


495 

99 89 
395 
149 
325 


rs Paradise... for 


LIST OURS 

COBOL LANGUAGE 
Micro Focus: 

COBOL? w/ Toolset 1800 1499 

Personal COBOL 149 129 
MS COBOL 900 629 
Realia COBOL 995 849 

w/ RealMENU 1145 979 

SCREENIO 400 375 
CODE GENERATORS 
C Source 395 299 
Logic Gem 99 89 
Matrix Layout 3.0 200 169 
PRO-C 399 339 
DATABASE DEVELOPMENT 
Clarion 2.0 695 499 
Clipper 5.0 695 519 
dBASE IV 795 489 
dBFas/PLUS 249 219 
dGE 195 179 
FlashTools! 89 79 
FoxBASE+ 395 249 
Magic PC 299 249 
R&R Report Writer 150 129 
R&R Code Generator 150 129 
Say What?! 50 45 
SilverComm Library 2.0 189 165 
Tom Rettig’s Library 100 80 
DOCUMENTING/ 
FLOWCHARTING 
Clear+ 200 169 
C-Clearly 130 115 
Flow Charting 11+ 229 185 
Interactive Easyflow 150 125 
Paginate 100 90 
Source Print 99 89 
The Documentor 295 245 
Tree Diagrammer 99 89 
EDITORS 
BRIEF 3.0 199 CALL 
Edix 195 165 
EMACS 325 265 
Epsilon 195 138 
KEDIT 4.0 150 125 
MKS Vi 149 129 
Multi-Edit 99 89 
Multi-Edit Professional 179 159 
Norton Editor 75 59 
SLICK Editor 195 175 
SPF/PC 245 199 
VEDIT PLUS 185 115 
Уа! 150 135 
FORTRAN LANGUAGE 
Grafmatic 135 119 
Lahey F77L 595 529 
Lahey Personal FORTRAN 77 95 89 
MS FORTRAN 450 289 
Plotmatic 135 119 
RM/FORTRAN 595 499 
GRAPHICS LIBRARIES 
Baby Driver 250 199 
Essential Graphics 399 279 
Font-Tools 150 119 
Font Window 125 109 
GraphiC 5.0 395 319 
Graphics-MENU 195 175 

Data Entry Design 99 89 

Data Entry Module 59 53 
GSS Graphics Devel. Toolkit 595 509 
HALO 395 279 
HALO Window Toolkit 595 419 
Icon-Tools/Plus 150 119 
Menuet 250 199 
MetaWindow 250 209 
MetaWindow Plus 325 269 
PCX Effects 99 89 
PCX Programmer's Toolkit 195 175 
PCX Text 149 135 
Turbo Geometry Library 200 179 
LINKERS/LIBRARIANS 
PlinkB6plus 495 395 
PolyLibrarian II 149 135 
RT Link 295 265 
.RTLink/Plus 495 CALL 
MODULA-2 
LOGITECH Modula-2: 

Compiler Pack 99 75 

Development System 249 199 
TopSpeed Modula-2: 

B-Tree Toolkit 149 135 

Communications Toolkit 149 135 

Compiler Kit 100 89 

DOS 3-Pack 200 179 
NETWORK PROGRAMMING 
Btrieve/N 595 459 
Novell C Network Compiler 695 559 
dBASE IV LAN Pack 995 645 
FoxBASE +/ LAN 595 479 
NetWare C Interface 295 239 
NetWare SQL 595 459 
Paradox LAN Pack 995 697 
Remote Procedure Calls 950 829 


LIST OURS 
OS/2 TOOLS 
Brie 199 155 
Btrieve 595 449 
CASE:PM 995 949 
Epsilon 195 159 
Greenleaf DataWindows 395 330 
MKS LEX:YACC (OS/2) 399 339 
MKS Toolkit (DOS & OS/2) 399 339 
MS OS/2 Pres. Mgr. Softset 150 105 
MS OS/2 Pres. Mgr. Toolkit 500 339 
MultiScope 299 229 
Panel Plus 495 395 
PC-lint 139 101 
PCYACC 395 359 
Smalltalk/V PM 495 395 
Vitamin C (OS/2) 225 165 
XVT/PM 595 509 
PASCAL LANGUAGE 
Asynch PLUS 149 115 
B-tree Filer 125 99 
MS QuickPASCAL 99 69 
Object Professional 150 119 
Power Tools PLUS/5.0 149 109 
Topaz 75 | 67 
Turbo Analyst 99 79 
TurboMAGIC 199 179 
Turbo Pascal 5.5 150 105 
Turbo Pascal 5.5 Professional 250 175 
Turbo-Plus 5.5 199 159 
Turbo Professional 5.0 125 99 
PROTOTYPING 
Dan Bricklin's Demo ll 195 159 
Instant Replay 111 150 135 
ProtoFinish 300 269 
Show Partner F/X 350 319 
Soft Demo 80 70 
TRANSLATORS 
Bas C Commercial 375 323 
dBx Translator 550 467 
FOR С 575 519 
PROMULA.FORTRAN 450 399 
WINDOWS (MS) TOOLS 
Actor 495 395 
Case:W 795 759 
C-Talk/Views 450 375 
dBFast/Windows 249 229 
MS Windows Development Kit 500 349 
RFFlow 79 69 
Whitewater Resource Toolkit 195 169 
WinTrieve 395 339 
ADDITIONAL LANGUAGES 
APL*PLUS 695 549 
Janus Ada/Compiler System 300 269 
Lattice RPG 1600 1469 
Meridian AdaStudent 50 45 
Meridian Ada Developer's Kit 1095 985 
MKS AWK 99 8S 
Personal Rexx 150 139 
PolyAWK 99 85 
Smalltalk-80 (386) 595 535 
Smalltalk/V 100 85 
Smalltalk/V 286 200 169 


NEW RELEASES 


ProtoFinish by Genesis 
ProtoFinish creates program proto 
demos and tutorials. Screen design 
module for ASCII-based screens. 
Screen capture utility. 4th-generation 


, 


language for simulating look and feel of 


program; Run-time utility. Assembly 
anguage routines for incorporatin 
screens in C, PASCAL, BASIC, an 
Clipper code. 


List: $300 Ours: $269 


C-Clearly by V Communications 
C source code formatter, ideal for 
making obtuse code clear. Allows all 


of your code to be presented in a 
consistent format of your choosing. 
Templates are included for severa 
Sal tase styles as well as standard 


List: $130 Ours: $115 


Help/Build by Pacific Firmware 
Help/Build is a complete help 


information and error screen generation 
tool. It allows you to develop any kind 


of pop-up help and error message 
system. Programmers and technical . 


writers use it to create context-sensitive, 


truly user-friendly help for both novice 
and expert. 


List: $249 Ours: $179 


Service, Selection, Savings , (800) 


Input Devices 
List Qurs 
FastTRAP Serial 99 
FastTRAP Bus 119 
PC-TRAC Serial 
PC-TRAC Bus 
PC-TRAC PS/2 
Logitech Series 9 Bus Mouse 
for PS/2 
Logitech Ser. 9 Serial Mouse 
for PS/2 
MS Mouse w/ Wndws, Ptbrsh 
MS Mouse w/ Paintbrush 
ScanMan Plus 
LIST OURS 
APPLICATION SOFTWARE 
COMMUNICATIONS 
Carbon Copy Plus 199 129 
Laplink 1 150 99 
PC Anywhere |11 145 99 
Procomm Plus 75 50 
SideTalk 120 90 
DESKTOP PUBLISHING 
Adobe Ilustrator 695 409 
Corel Draw! 595 399 
Gem Desktop Publisher 299 183 
HALO DPE 195 139 
Lattice HighStyle 375 319 
MKS SQPS 495 479 
PageMaker 795 509 
Ventura Publisher 895 525 
MATHEMATICS 
Derive 200 179 
MathCAD 495 315 
Mathematica 386 695 625 
SCIENCE & ENGINEERING 
AutoCAD Release 10 3000 CALL 
AutoSketch 150 95 
ChiWriter 150 129 
Control System Toolbox 495 375 
CSS 495 469 
Design CAD 3-D 400 292 
Drafix Windows CAD 695 CALL 
EXACT 475 380 
Generic CADD Level 3 300 179 
LABTECH Acquire 195 179 
LABTECH Chrom 995 779 
LABTECH Notebook 995 779 
MICRO-CAP III 1495 1269 
Orcad PCB 1495 CALL 
PC TEX 249 229 
SCHEMA 11+ 495 449 
STATGRAPHICS 895 586 
Tango CAD Pack 995 949 
Tango PCB Series |! 595 559 
TECH*GRAPH*PAD 395 319 
13 595 479 
UTILITIES 
386 МАХ 75 66 
386 МАХ Professional 129 115 
above DISC 100 84 
Command Plus 130 109 
FASTBACK Plus 189 109 
Help Build 250 179 
MACE GOLD 149 129 
Magellan 139 99 
Memory Mate 70 47 
MKS Toolkit 249 199 
Move'em 89 79 
Norton Commander 89 58 
Norton Utilities 100 65 
Norton Utilities Advanced 150 99 
PC/Tools Deluxe 129 80 
Pizazz Plus 149 79 
QEMM/386 60 55 
SpinRite 89 69 
XTreePro 129 109 
PRODUCTS BY VENDOR 
BORLAND 
Paradox 3.0 725 509 
SideKick Plus 200 139 
Turbo Assembler/Debugger 150 105 
Turbo C 2.0 150 99 
Turbo С 2.0 Professional 250 169 
Turbo Pascal 5,5 150 105 
Turbo Pascal 5.5 Professional 250 175 
DIGITALK 
Smalltalk/V 100 85 
Communications 50 45 
EGANGA Color Extension 50 45 
Goodies #1, #2 or #3 50 45 
Smalltalk/V 286 200 169 
Smalltalk/V PM 495 395 


445-7899 


ЦТ ОБ р 


3 | à; === 
IGE as 19 | ACTOR 2.0--New Version--More Memory | 
VM/386 Multi-User 895 819 Actor® 2.0 is a significantly enhanced version of Actor, the most productive | 
VM/386 NetPak 150 119 way to write Ha де for Microsoft Windows. Actor is an interactive, | 
object-oriented programming system, 

MEDIA а 140 99 featuring a large class library and source- | 
HALO DPE 195 139 code debugging. Since its release in | 
HALO 395 279 1987, Actor has enabled thousands of | 
HALO for OS/2 695 489 developers to learn object-oriented | 
HALOvision III 495 349 pt Hak oe while creating MS-Windows | 
HALO Window Toolkit 595 419 арр ications in half the time it takes їп С. 
HALO for MS Developers 595 419 This new version breaks the 640K barrier 
MICROSOFT with automatic memory ер It also 
MS BASIC Prof. Devel. System 495 329 includes support for user-defined 
MSC 450 289 | Primitives, as well as advanced object- 
MS COBOL 900 629 oriented programming features. 
MS FORTRAN 450 289 ist: қ ЄЎ TheWhitewa roup 9 
MS Macro Assembler 150 95 че и Dum quee it terG 
MS OS/2 Present. Mgr. Toolkit 500 339 | А тм | 
MS О5/2 Softset 150 105 
MS Pascal 300 209 | Dr. Switch 
MS Programmer's Library 395 275 | Run Dr. Switch from a program's Exit-to-DOS 
КЭ nis 4.5 ЕЕ $ feature and swap othe 4k gf it out ^ [киир 

і 0 — Use Dr. Switch with MS Make ог PolyMake to 
MS QuickC w/ QuickAssembler 199 135 give your compiler, linker and version control 
E T ru il e D system an additional 100K of RAM to work with. 
MS Windows/386 195 129 Dr. Switcb allows you to swap RAM resident 
MS Windows Development Kit 500 349 programs such as desktop utilities and help guides 
PERISCOPE out of the way while you compile, link and test 
Laramie i 495 429 your programs. The Doctor uses only 4k! And it 
ане V512K 595 509 ZIN | can take full nti ay = of any expanded or ex- 
Periscope VMCA 745 639 tended memory you have available. 
E ls е-е List: 899 Ours: $85 Black & White International, Inc. 
Periscope 111/10 MHz 1395 1059 


Periscope IV/25 MHz 55 2198 | MS Basic Prof. Development System 
POLYTRON 


| 
| 
GUIDO cau cat | HALO Window Toolkit: тһе Windowing Alternative 


Dan Bricklin's Demo It Program 199 159 A complete solution for serious professional BASIC programmers. This 
Personal PVCS 149 125 system allows you to create large programs with up to 16 MB of compiled 
PlinkB6+ 495 395 | code. And pue optimizations and more granular run-time libraries mean 
PolyAWK 99 85 ! smaller and faster executables. Microsoft BASIC 
PolyDoc 199 169 | includes many new language features including 
PolyMake 149 125 | acompletely integrated ISAM for creating fast, 
PolyShell 99 85 powerful database applications. Expect produc- 
Professional PVCS 495 419 | tivity gains using бе MS NS extended 
environment. Full EMS support allows you to 
SOUTH MOUNTAIN SOFTWARE handle larger programs than with QuickBASIC 
Breakout 11 125 99 and the integrated debugger has twice the 
C Utility Library 199 159 capacity. There's more, in fact everything you'll 
Essential B-Tree 99 79 robably need in one package 
w/ source 198 159 р y ge. 
Essential Communications 249 199 List: $495 Ours: pd $329 
Essential Graphics 299 239 
w/ source 598 479 
mata 4 Ei The HALO Window Toolkit is a graphical user interface tool that speeds 
w/ source 198 159 development of graphics and imaging applications. 
= ! — е Extensive memory management facility 
Screen Star 99 79 . P 
w/ source 198 159 pan ae Hats mama А кке, ” 
expanded апа disk memory as п 
Language Extensions | 99 85 * Supports wide variety of graphics displays 
Whitewater Resource Toolkit 195 169 (including high resolution), imaging devices, 
WinTrieve 395 339 printers and scanners | 
m * Practical time-saver for Microsoft C | 
ае уу отта 4 -— | 
i M —— нй * Provides a source code compatible develop- 
Programmer S Policies F MEDIA ment path to target both the DOS and 05/5 | 
| 


Phone Orders CYBERNETICS operating environments 


Hours 9 AM-7 PM EST. We accept List: $595 Ош: $419 


MasterCard, Visa, American Express. oo 
Include $4.00 per item for shipping and 


— ————— 


handling. All domestic shipments by International: 201-389-9228 New Corporate Phone #: 
UPS ground. Rush service available. Customer Service: 201-389-9229 800 Нэт КӘ? 

Mail ека i | Fax: 201-389-9227 

POs by mail or fax are welcome. А 

Же а phone number. Call or Write for Latest Free Catalog! 


International Service 
Phone number required with order. 
Call or fax for additional! information. 


1-800-445-7899 


/ 


Dealers and Corporate Accounts 
Call for information. 


Unbeatable Prices 

We'll match nationally advertised 
prices. (Subject to same terms and 
conditions.) 


Return Policy SAREE С. 
THOME no-hassle return policy. Most OS 
manufacturer's products cannot be A Division of Voyager Software Cor be ч 
returned once disk seals are broken. 1163 Shrewsbury Ave., ек Бы, м) 07702 7%%% 
Circle 223 оп Reader Service Саға 


WHAT’S NEW 


| SOFTWARE * PROGRAMMING 


Add PM or Windows 
Interfaces 
to Applications 


W ith Choreographer, 
you can design a custom 
interface for your application 
running under Windows or 
OS/2’s Presentation Man- 
ager. According to GUIdance 
Technologies, the interface 
you create can compile into a 
dynamic-link-library or exe- 
cutable file. An application can 
drive the interface, or vice 
versa. 

According to GUIdance, 
you can call C code from with- 
in Choreographer or call 
Choreographer from C code 
using an Application Pro- 
grammer Interface. And you 
aren't required to run every- 
thing from Choreographer: 
When you compile the appli- 
cation, the development envi- 
ronment can drop out; what's 
left is an object module that's 
linkable, similar to some- 
thing you'd produce with a 
C compiler. 

Choreographer includes 
display and bit-map editors, 
class and instance browsers, 
an object inspector, an inter- 
active debugger, a thread 
manager, an interface object 
library, and a display editor. 

GUlIdance says that you 
can use Choreographer to build 
graphical user interfaces for 
Unix Motif, LAN Manager, 
Logical Unit 2 and 6.2, and 
Structured Query Language. 
Price: $2995 to $7500. 
Contact: GUIdance Tech- 
nologies, Inc., 800 Vinial St., 
Suite 412, Pittsburgh, PA 
15212, (412) 231-1300. 
Inquiry 1155. 


Protected-Mode C 
Compiler 


new version of Rational 

Systems' Instant-C incre- 
mental compiler uses the 
company's DOS extender tech- 
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With Choreographer’s display editor, you can create interface 
elements that appear inside the client area of the application (in 
this case, the icons that can display flight information). 


nology to let you compile and 
run protected-mode versions of 
C applications that can sup- 
port up to 16 megabytes of 
memory. The Instant-C 4.0 
environment runs exclusively 
in protected mode, but you 
can use the compiler’s Mixed 
Mode feature to run the ap- 
plication in real mode, allow- 
ing you to run larger pro- 
grams. Mixed Mode also lets 
you compile an application 
without having to worry about 
the restrictions on assembly 
and object code that protected 
mode imposes. 

Instant-C 4.0 includes a 
code browser, data inspection 
windows, dynamic cross-ref- 
erencing for functions or data, 
and automatic generation of 
function prototypes. The com- 


piler runs on the IBM AT 

with 1 megabyte of RAM. 
Price: $795. 

Contact: Rational Systems, 
Inc., 220 North Main St., Sec- 
ond Floor, P.O. Box 480, 
Natick, MA 01760, (508) 
653-6006. 

Inquiry 1157. 


CASE:PM Opens 
Up to COBOL and C 


he programming toolkit 

CASE:PM, which is de- 
signed to simplify the often- 
frustrating job of creating 
Presentation Manager (PM) 
applications, now comes in a 
version that lets you develop 
OS/2 applications in COBOL. 


Design DSP Applications on the Mac 


SP Designer 1.0 from 

Zola Technologies is 
an integrated design envi- 
ronment for the development 
of digital signal processing 
applications for the Motorola 
56001 processor. , 

The program uses the ex- 
tensible environment of 
MPW 3.0 to develop and test 
digital filters, create test sig- 
nals, and generate filter 
code. You can also perform 
real-time evaluations of 
DSP56001 programs run- 


ning on a Digidesign Sound 
Accelerator card. 

DSP Designer 1.0 runs on 
the Mac Plus or higher with 
at least 1 megabyte of mem- 
ory (2 to 4 megabytes is rec- 
ommended). 

Price: $895; with MPW 3.0, 
$995. 

Contact: Zola Technol- 
ogies, Inc., 6195 Heards 
Creek Dr. NW, Suite 201, 
Atlanta, GA 30328, (404) 
843-2972. 

Inquiry 1156. 


With CASE:PM for CO- 
BOL (used along with the OS/2 
1.2 Software Development 
Kit), you can develop new Sys- 
tems Application A rchitec- 
ture-compliant applications or 
modify existing COBOL 
code for use under OS/2. 

Caseworks has opened up 
the internal knowledge base on 
both the C and the COBOL 
versions of CASE:PM. This 
lets you customize CASE: 
PM's proprietary internal 
Software Engineering Lan- 
guage to incorporate your 
own common instructions, 
rules, and procedures. 
Caseworks says that this is use- 
ful for programming teams, 
where incorporating standard 
routines such as communica- 
tions or disk I/O into the SEL 
knowledge base eliminates 
the need for rewriting com- 
monly used code. 

Also added to the newest 
versions of CASE:PM is the 
ability to switch between a 
"build" view (for constructing 
PM screens) and a "test" 
view that lets you test your 
work (as though it were a 
running PM application) be- 
fore generating and compil- 
ing code. 

CASE: PM now supports 
multiple, overlapped, and tiled 
child windows. Also in- 
cluded is a code management 
facility that automatically 
brings forward programmer- 
added code each time you 
change or redesign the 
interface. 

Price: CASE:PM for C: 
closed knowledge base, $1995; 
open knowledge base, $3995; 
CASE:PM for COBOL: closed 
knowledge base, $2495; open 
knowledge base, $4495. 
Contact: Caseworks, Inc., 1 
Dunwoody Park, Suite 130, 
Atlanta, GA 30338, (404) 
399-6236. 

Inquiry 1158. 


continued 


CA QU Te 


wondering 
which tablet 
is the industry E-— 
standard... ES = 


More graphics software programs support the 
SummaSketch? format than any other format on the 
market. CAD, CAM, CAE, design graphics, business 
graphics, desktop publishing, cartography—over 
250 software programs in all. 

Mosttablets provide a lot of their compatibility 
with these software programs by emulating Summa- 
graphics SummaSketch (MM 9 Series) and Bit Pad? 
technology just look it up in their manuals. In fact, 
in a recent article comparing IBM® PC version tab- 
lets, all nine competitive tablet manufacturers emu- 
lated Summagraphics for software compatibility. 

So if you're trying to decide which tablet to pur- 
chase, this may help: If other tablet manufacturers 
depend on our experience, shouldn't you? 

For literature and the name of a local dealer call 
1-800-888-2028, Ext. 304. For technical information 
call 203-881-5400. 


[Free Software Compatibility Directory 1 
Г] Send me my list of over 250 programs compatible with | 
Summagraphics tablets. | 

Г] Send me reseller information. | sell (qty) tablets | 
annually. | 

C Send те OEM information. | 
Nom: Tiles | 
i —À——QX— 

| 

J 


Company: 
Address: 
City: 
Phone: 
Mail to: Summagraphics Corporation 
Sixty Silvermine Road 
Seymour, CT 06483 
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WHAT'S NEW 


BUSINESS 


SAS Coming 
for OS/2 


AS Institute is develop- 

ing a version of its SAS 
System integrated software to 
run under the OS/2 Presenta- 
tion Manager. The program 
will feature data management, 
statistical analysis, report 
writing, graphics, decision 
support, and applications de- 
velopment, while taking ad- 
vantage of all OS/2 PM 
features. 

The program, which 
should be available in the sec- 
ond quarter of this year, will 
run on the IBM AT with OS/2 
1.1, a hard disk drive, and 
6 megabytes of RAM. 

Price: $695 for a one-year 
single-workstation license; 
$330 for renewal; quantity 
discounts are available. 
Contact: SAS Institute, Inc., 
SAS Circle, Box 8000, Cary, 
NC 27512, (919) 467-8000. 
Inquiry 1160. 


Develop 
Realistic Plans 
with ProjectBASE 


rojectBASE, a front-end 
Ш tool for scheduling and 
tracking packages, helps you 
compose project plans and cost 
estimates. It consists of four 
modules: Lifecycle, Planning, 
Estimating, and Customizer. 
ProjectBASE now includes 
a form-generation utility that 
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The SAS program editor, log, апа output. In the editor, уои сап 
tell SAS where to find your data, what data to analyze, and which 
application to invoke (here, an employee database). 


will generate a prompt list for 
the project manager. With the 
list you can cross-reference 
tasks and deliverables and de- 
termine what is needed to 
complete each task. 

As you select tasks from 
the Lifecycle module, the 
Planning module automati- 
cally computes a potential Pro- 
gram Evaluation Resource 
Technique diagram that dis- 
plays task dependencies. 

Once you’ ve created a plan, 
the Estimating module helps 
you predict the cost and effort 
needed to complete the proj- 
ect using the historic database. 
When estimating, the pro- 
gram considers factors such as 
each employee’s experience, 
knowledge, and predicted per- 
centage of time available for 
work on the project. 

You can then export the es- 
timates to a program such as 
SuperProject, ViewPoint, or 


Form Design Under Windows 


ormMaster runs under 
Windows 2.0 and lets 
you create typeset-quality 
forms in W YSIW YG format 
and scale, move, delete, or 
copy each of the objects that 
make up the form. 
You can use FormMaster 
to print blank forms, or you 
can type data into the form 
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and print the form and data 
together. The program can 
import and export dBASE 
ПІ Plus and ASCII data files 
and handle text, numeric, 
and formula data field types. 

FormMaster lets you save 
data entered into a form as a 
separate record. You can 
jump among data records 


Project WorkBench. Project- 
BASE runs on the IBM PC 
with a hard disk drive. 
Price: $2950 for all four 
modules. 

Contact: Center for Project 
Management, 18 Crow Canyon 
Court, Suite 290, San 
Ramon, CA 94583, (415) 
837-0397. 

Inquiry 1166. 


Link Files 
Under the Toccata 
Umbrella 


occata is a Structured 

Query Language-based 
database repository that runs 
under Microsoft Windows and 
lets you integrate dBASE, 
Lotus 1-2-3, flat, and other 
file formats into a common 
platform. You don't have to 
transfer or restructure data, 


and print forms with se- 
lected records. You'll need 
640K bytes of RAM to run 
the program. 

Price: $395. 

Contact: Information Inte- 
gration, Inc., 901 Russell 
Ave., Gaithersburg, MD 
20879, (301) 840-8977. 
Inquiry 1162. 


and because it runs under Win- 
dows, Toccata lets you build 
applications without seeing the 
command-line interface. 

With Toccata's six appli- 
cation processors, you can 
create applications that per- 
form such operations as joining 
a Lotus 1-2-3 worksheet with 
a dBASE table or aggregating a 
hierarchical file to the 1-2-3 
format. 

Toccata runs on the IBM 
AT with 512K bytes of RAM. 
Price: $495. 

Contact: Business Planning 
Systems, Inc., P.O. Box 725, 
Carlisle, MA 01741, (508) 
369-2574. 

Inquiry 1161. 


A Contact 
Management 
Program 


he newest version of 
Maximizer, a contact 
management program, lets 
you set up client lists with up to 
10 different columns, allow- 
ing one primary and up to nine 
secondary sorts. 

Richmond has revamped 
the program's editor to support 
boldfacing, underlining, ital- 
ics, centering, justification, 
page breaks, and other edit- 
ing functions. You can insert 
client and contact names into 
letters, notes, or diaries via 
Maximizer's paste buffer. 

In the day-at-a-glance por- 
tion of the program, you can 
add, move, print, or delete 
groups of appointments. You 
can now define, name, and 
store macro commands. 

Maximizer 2.0 works on 
the IBM PC with a hard disk 
drive. 

Price: $295; network ver- 
sion, $695. 

Contact: Richmond Tech- 
nologies and Software, Inc., 
420-6400 Roberts St., Bur- 
naby, BC, Canada V5G 4C9, 
(800) 663-2030 or (604) 
299-2121. 

Inquiry 1164. 


continued 


ake a look at the vast majority of graphical workstations 
developed over the past decade and you'll see something 
they all have in common: 


An integrated UNIX® System environment. 


Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you'll see something they all have in common: 


Industry-standard personal computers. 


t doesn't take a computer to forecast the platform that's going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 


Àn integrated UNIX System environment for industry-standard 
personal computers. 


And that's what Open Desktop" is all about. 


() pen Desktop is the complete graphical operating system 
that's built on the most popular UNIX System platform of 
all time—SCO™. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 386 or 486 computers and peripherals of your choice. 


“||| OPEN 
= .DESKTOP. 


The Complete Grapbical Operating System 


- INSTANT WORKSTATION. 
JUST App OPEN DESKTOP 


| UNIX WORLD 
ТОР • 10 
PRODUCT 
OF THE YEAR 


1:9 - 8.98 


| a single, easy-to-use, fully supported—and completely 
integrated—package, Open Desktop delivers: 


• the full 32-bit, multitasking computing power of SCO UNIX 
System V/386 
* compliance with POSIX" and X/Open® standards 


• an OSE/Motif"-based, Presentation Manager-compatible, 
graphical user interface 


• distributed SQL database management services 


e compatibility with existing DOS, XENIX®, and UNIX System 
applications and data files 


e NFS™ TCP/IP, and LAN Manager networking facilities 
And all at an unbelievably affordable price. 


iscover the complete graphical operating system that 

leading companies worldwide are choosing as their devel- 
opment platform for the '90s—and using to turn their 386 and 
486 PCs into instant workstations today. 


Open Desktop from SCO. 


SCO SS 


THE SANTA CRUZ OPERATION 


4 
ж 


For more information, call SCO today and ask for ext. 8400 
(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL:. . .!uunet!sco!info info@sco.COM 


rbd тайлы cl Oper pam Ш OS Ma a demi ol The Ope aea Foundation, к XEN —————— À—— À qom —À 5 i нан ыны (rre ONE Ба 


OSE Motif is a trademark of The Software Foundation, Inc. XENIX К a registered tradema 
The Ори бы йс Encinal 5ігесі, РО. Box (900, Santa Cruz, California 95061 USA The Sama Cruz 


©1989 The Santa Cruz Operation, Inc. А! — ann Santa Cruz 
FAX: +44 (0)925 817781, TELEX: 917572 SCOLON 


FS dematk of Sun 
Operation, Ld., Croxley Centre, a —— — +44 сона 
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Own the Northgate 
SlimLine“ 320 for 
only T) per month: 


Own the Northgate 
Elegance 386/25 for 
only 135 per month?" 


Based on purchase price of $2399. 

** Based on purchase price of $4498. 
Terms subject to credit approval. Prices subject to change without notice. 
Offer not valid for APO or FPO customers. 


Charee any system — . 
on te Norte 


HGATE 
Ғы M COMPUTER 


ff WE. svsreus wc 


2153 0975 213608 


Big N Credit Card зох 


instead of your major credit cards 


gives you credit now 


- 


Pay for your Northgate 
system with budget-easing 
monthly installments, 


Owning any Northgate system 
is easy and affordable when you 
use Northgate’s Вір ‘N’ credit card. 
Own the computer system voted 
Best Buy by Computer Shopper 
without straining your budget or 
tying up your major credit cards. 
When you Charge-it on Big‘N’ your 
payments fit your budget every 
month. 

Simply fill out the Big ‘N’ infor- 
mation form at the right and send 
it to Northgate Computer Systems, 
PO. Box 41000, Minneapolis, MN 
55441. We'll do the rest. Better yet, 
call our toll free number and talk to 
a Big 'N representative. 

After your credit is approved, 
one of our expert sales represen- 
tatives will help you design the 
Northgate system that's just right for 
you. Best of all, your system will be 
shipped promptly. 

Northgate also offers flexible 
long term leasing plans for your 
business. You can choose the plan 
that best suits your needs, with up 
to 5 year terms available. 

Charge-it on Northgate's Big ‘N’ 
credit card! 125 EASY to qualify, 
CONVENIENT to use with 24 
hoursa day, 7 daysa week service, 
and assures FAST delivery alter 
you order. 


Northgate, the Northgate Big N and SlimLine are registered trademarks 
of Northgate Computer Systems, inc. ©)Northgate Computer Systems, 
Inc. 1990. All rights reserved. 


PHONE NORTHGATE NOW 
24 HOURS A DAY, 


BIG ‘N’ REQUEST FOR CREDIT 


A married person may apply for individual credit. | am applying for (please check appropriate box): 

О JOINT CREDIT with another person. Complete entire application. 

O INDIVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 
requested. Complete entire application. 

O INDIVIDUAL CREDIT. Complete sections “а” and “b” only. 


NOTICE TO WISCONSIN RESIDENTS 
You must disclose your marital status. 
Г) married 


0 unmarried 
0 legally separated 


Please complete all appropriate sections, providing at least two year's residence and employment history. This will enable your application to be 
processed as quickly as possible. If you are self-employed, please be sure to complete section D” on back. 


Applicants must be 18 years of age or older. 


a. Your Personal Information Requested Line of Credit $ 


Your Кате: first Initial Last Date of Birth: Social Security Number: 
Mo Day Yt. 
Present Address, Street Apt. # City State Zip Home Phone 
( ) = 
Date of Residence: Month Year Buy Rent (һе 
Monthly Payment: $ B| g Q 
Previous Address: Dates of 
Residence From To 
Your Employer. (If self-employed, see rear panel) Date of Employment: Position: Monthly income: 
Mo. Yr. Gross $ Net $ 
Employer's Address: Street City State Business Phone: 
Previous Address: Dates of 
Employer: Employment: From To 
Income from alimony, child support Other income: 
or Separate maintenance payments 
need not be disclosed if you do not 
wish to have it asabasis | have received since: Monthly income: 
Ё (Date) Gross $ Net $ 
Name and Address of Nearest Relative Not Living With You: Relationship: 
b. Credit Information Include joint applicant's information, if joint account requested. 
Bank Name Address a 
Bank Account: ey 
O Checking 
Bank Account: O Savings 
Payment Balance 

Bank Loan Reference: 

C VISA 
Bank Card Reference: (© MasterCard 
Other Credit 
Card Reference = зе 
Other Credit References: Account No: Expires: nau. қ 
Driver's License № State: Expires: 


“If you are a married Wisco: 


S peri you must provide your spousa's information below, 


nsin 
evan though your spouse may not be signing this contract. 


Joint Applicant's Name: First Initial Last Date of Birth: Social Security Number: 
Mo. Day Yr. қ 
Address — Street Apt. 4 бу State Zip Date of Residence: Home Phone 
Мо. Yr. | ) — 
Employer: Daie of Employment: Position Masthly income: 
Yr. Gross $ Net $ 
Employer's Address: Street City State 


Business Phone: 
) 


4. Self-Employed Information 


Business Name: 


Complete this section only if you are sell-amployed. 


O Proprietorship C Corporation O Partnership 


( ) = | 
Ince: 


Your annual Business' 
income from business: annual income: (gross) (net) 
You must provide at isast one of the following: i 
1 Business Name Telephone Persona! Banker's Name: 
* Bank ( ) = 


Accountant Telephone 


3. Financial statement on business attached. BYI390 


NM — uu 0 IMMO IN 


800-548-1993 АҒ >” 


7 DAYS A WEEK " FROM CANADA 800-338-8383 P.O, Box 41000, Minneapolis, MN 55441 
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WHAT’S NEW 


SCIENCE AND ENGINEERING 5 


Analog Connection 
WorkBench 
for the PC 


S trawberry Tree, a com- 
pany that develops data 
acquisition products for the 
Macintosh and IBM PC, has 
released a PC version of its 
Analog Connection Work- 
Bench program. Like the 
Macintosh version, Work- 
Bench PC lets you set up and 
execute data acquisition appli- 
cations by dragging icons and 
connecting wires on the screen 
to program, measure, and 
control analog and digital I/O 
without writing a single line 
of programming code. The 
company has also changed 
the name of the Analog Con- 
nection WorkBench 3.0 to 
WorkBench Mac. 

In both versions, Work- 
Bench has 14 icons (e.g., cal- 
culation, meter, chart, IEEE 
488, pulse, and average) that 
you pull down and connect 
with wires to create a symbolic 
representation of what will 
actually happen in the hard- 
ware. Once the connections 
are made, you see the results 
immediately. 

The program's fast mode 
supports data acquisition as 
fast as the hardware will 
allow. Strawberry Tree says 
the program can handle 80 
percent of the data acquisition 
needs of a laboratory. It sup- 
ports external functions, al- 
lowing you to program 
through a high-level language 
if the program doesn't sup- 
port your required application. 

WorkBench Mac requires 
at least 1 megabyte of RAM 
and is compatible with Excel 
and dBASE III. It works on the 
IBM PC with 640K bytes of 
RAM and a mouse. 

Price: $995 each. 

Contact: Strawberry Tree, 
Inc., 160 South Wolfe Rd., 
Sunnyvale, CA 94086, (408) 
736-8800. 

Inquiry 1167. 
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With either version of WorkBench, data acquisition can be as 


easy as connecting the dots. 


Tools for Electrical 
Engineers 


new version of DAPPER 

(Distribution Analysis for 
Power Planning, Evaluation, 
and Reporting) can handle 
transient motor starting anal- 
ysis, allowing you to predict 
the effects on an electrical 
system when a large motor is 
turned on. DAPPER is a set 
of programs for the design and 
analysis of industrial and 
commercial distribution power 
systems. 

According to SKM Sys- 
tems Analysis, DAPPER 3.4's 
Concurrent interface pro- 
vides a two-way communica- 
tion channel between it and 
any CAD program that accepts 
a DXF transfer file. DAP- 
PER 3.4 produces load sched- 
ules and generates automatic 
one-line diagrams. It can han- 
dle feeder and transformer 
sizing, load flow, and fault 
studies. It generates reports 
for three-phase, single line-to- 
ground, line-to-line, and 
double line-to-fault duties. 

DAPPER 3.4 runs on the 
IBM XT with 640K bytes of 
RAM, any graphics adapter, 
and a hard disk drive. 

Price: For 100 nodes, 
$3950; for 300 nodes, $6395. 
Contact: SKM Systems 


Analysis, Inc., P.O. Box 
3376, Manhattan Beach, CA 
90266, (800) 232-6789 or 
(213) 546-6121. 

Inquiry 1169. 


C ircuitSoft is composed 

of four modules that use 
decision matrices to automat- 
ically apply requirements, lim- 
itations, comparisons, and 
restrictions as defined by 
manufacturers and the Na- 
tional Electrical Code (NEC). 
With CircuitSoft, you enter 
data once and forward it to the 
correct module. CSMain 
serves as the main menu 
program. 

The Busses module han- 
dles the basic tasks for an elec- 
trical design project, includ- 
ing load identification and 
determining the NEC load 
types. 

Distrib, the load calcula- 
tion program, calculates the 
load on each bus, the branch 
circuit loads, and the down- 
stream loads that are served 
by that bus. Wirsiz is the mod- 
ule that calculates transform- 
ers, overcurrent devices, phase 
and neutral conductors, bus- 
way sizes, conduit, equipment 
ground wires, and system 
ground wires. 

The Ctrl ^Z module calcu- 
lates voltage drop, short cir- 
cuit, and fault let-through of 
overcurrent protection devices. 

CircuitSoft runs on the 
IBM AT with 640K bytes of 


RAM and a hard disk drive. 
Price: $700 to $1200 per 
module. 

Contact: CHP Computer 
Services, 1726 Augusta Dr., 
Suite 118, Houston, TX 
77057, (713) 977-3581. 
Inquiry 1170. 


Graphics and Data 
Analysis for the PC 


xum combines the capa- 

bilities of a business 
graphing package with statis- 
tics, data editing, and curve 
fitting, according to Tri- 
Metrix. After you import data 
in Lotus 1-2-3, dBASE, or 
ASCII format, Axum can pro- 
duce two-dimensional, three- 
dimensional, and contour plots 
and charts, including loga- 
rithmic axes, three-dimension- 
al mesh and line, and error 
bar plots. 

With the data editor, you 
can transform, generate, and 
analyze data. You can per- 
form statistical analyses, curve 
fitting, and smoothing on 
data sets as large as your sys- 
tem can handle, the company 
says. Axum’s programming 
language includes 100 func- 
tions and operators. The graph 
editor lets you add com- 
ments, arrows, and symbols; 
you can combine multiple 
plots and rotate and reshape 
three-dimensional objects. 
More than 20 fonts, including 
scientific and Russian, are 
provided. 

Axum can generate output 
for Hewlett-Packard Graphics 
Language, PostScript, GEM, 
Lotus PIC, and Tektronix de- 
vices. The program runs on 
the IBM PC with 640K bytes 
of RAM. 

Price: $495. 

Contact: TriMetrix, Inc., 
444 Northeast Ravenna Blvd., 
Suite 210, Seattle, WA 
98115, (800) 548-5653 or 
(206) 527-1801. 

Inquiry 1168. 
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Heres Howe Protect 


YourSoty /\ уа re 
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Because our key-interrogation routines are 
encrypted, and our hardware is custom-wired to distin- 
guish each of our clients’ keys, our clients have the highest 
degree of security available. 
Unlike other manufacturers, our routines assume responsibility 
for all hardware, software and timing issues. 
And what this means is that your engineering 
time and money won't be wasted reinventing 
protection schemes. 
We offer two high security products for copy 
control: the KEY?" and the MEMORY KEY.™ 
Our protection devices can also be used for 


Encrypted routines 
provide the highest 
degree of security 


serialization techniques, software leasing, 
— M Can be dynami cally 
V» MICROPHAR ана diskette 
In EUROPE: 


Microphar, 42, Ave. Sainte Foy 92200, Neuilly Sur-Seine FRANCE 
Tel: 33-1-47-38-21-21 Fax: 33-1-46-24- 76-91 

Call to obtain distributor addresses in 

BELGIUM, IRELAND, ITALY, NETHERLANDS, PORTUGAL, 
SPAIN, SWITZERLAND, U.K. & W. GERMANY. 
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WEIL Never Tell 
CIUINCVET ІСІ, 
modular software management, creative revenue 
collection, demo control and a path for future upgrades. 
The information stored in the MEMORY KEY can be con- 


veniently reprogrammed by your application software or at 
the end user's site via software disk or modem. 


Custom hardware 
and software for 
each developer 


reprogrammed at the Over 55 lang 


sup; ted in DOS, 


XENIX and OS/2 


Ёрон Better 


All our products attach conveniently to 
the printer port, are transparent and allow 
for unlimited back up copies. 

For serious software protection, call now. 
And start protecting your profits. 

Hands down, we're better. 
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MARKETING. INC. 
1-800-843-0413 se nubis Español 


In the U.S., the AMERICAS & the PACIFIC: 
ProTech, 9600-] Southern Pines Blvd. Charlotte, NC 28217 
Tel: 704-523-9500 Fax: 704-523-7651 

Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET 

FOR A DEMONSTRATION PACKAGE OR ADDITIONAL 
INFORMATION, PLEASE WRITE OR CALL. 


Macintosh is a registered trademark of Apple Computer, inc. 
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. WHAT'S NEW 


Manage Duplicate 
Files with the 
Phantom Directory 


thena Software's Disc 

Director lets. you visually 
reorganize your directory 
structure, eliminate duplicate 
files, and attach comments of 
up to 78 characters to pro- 
grams and directories. The 
program can also function as a 
menu system, allowing you to 
launch programs from data or 
executable files when you're 
in a Disc Director session. 

Disc Director uses what 
Athena Software calls a phan- 
tom, or virtual, directory to 
manage duplicate files. The 
program scans your hard disk 
for all duplicate filenames. 
The phantom directory con- 
tains a list of pointers to each 
file. You can manipulate the 
pointers as if they were actual 
files in a directory, perform- 
ing such standard file func- 
tions as Copy, Browse, and 
Erase. The Remove command 
deletes the filename entry, 
but not the actual file. 

With the program, you can 
search for a file in eight differ- 
ent ways: by comment, text, 
attributes, date, duplicate, byte 
size, filename, and com- 
mented files. The program dis- 
plays information in bar 
graphs and directory trees. 
You can rearrange directories 
by highlighting a “branch” on 
a tree structure, dragging it 
to a different location, and 
then reattaching it. 

Disc Director works on 
the IBM PC with 512K bytes 
of RAM. 

Price: $79. 

Contact: Athena Software, 
4915 Twin Lakes Rd., Suite 
19, Boulder, CO 80301, 
(303) 666-9569. 

Inguiry 1171. 
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From: \SPREAD 
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Disc Director provides information on a branch as you highlight it 


and then paste it to another section of your hard disk. 


Integrated Security 
Program for the Mac 


C asady & Greene’s Ac- 
cess Managed Environ- 
ment (A.M.E.) is a security 
program for the Macintosh that 
the company says will pre- 
vent unauthorized access and 
copying and protect your sys- 
tem’s hard disk drive. 

With A.M.E., you can set 
access privileges for files, 
folders, programs, and disks 
that range from the basic, 
limited default for first-time 
users to access that requires a 
password or key disk. A 
TouchSafe Accessed Managed 
Environment (T.A.M.E.) op- 
tion works with a scanner to 
check your fingerprint: The 
scanner checks for blood flow 
so a photocopy or wax copy 


of the finger wouldn’t fool the 
system, the company says. 
A.M.E. lets you create a 
hierarchy of users with varying 
levels of privileges. The pro- 
gram also lets you group files 
and applications in access 
sets for identical access privi- 
leges, which can simplify the 
setting and modification of ac- 
cess on systems with many 
files. An activities log lets you 
define activities and users to 
log, filter for viewing specific 
activities or users, print the 
filtered log, and limit access to 
the log. With the log, you can 
bill clients for computer work. 
A.M.E. can encrypt files 
using fast or DES encryption. 
You can also set it to erase 
actual data, not just the file- 
name in the directory, when 
you delete a file. Another op- 
tion is multipass erase, de- 
signed to meet Department of 


Tempo Macro Utility for Windows 


empo, the macro utility 
for the Macintosh that 
lets you record keystrokes, 
mouse-clicks, and mouse- 
drags to automate complex 
or repetitive tasks, is now 
available in a version for 
Microsoft Windows. 
Tempo for Windows 
works within and between 
applications and supports 
loop and branch controls for 


connecting or repeating 
macros and conditional 
statements. It can also replay 
macro commands at varying 
speeds. 

Price: $99.95. 

Contact: Affinity Micro- 
systems Ltd., 1050 Walnut 
St., Suite 425, Boulder, CO 
80302, (800) 367-6771 or 
(303) 442-4840. 

Inquiry 1173. 
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Defense standards. 

Passwords can be case-sen- 
sitive, and you can require that 
users change passwords regu- 
larly. And for those quick trips 
down the hall that turn into 
extended absences from your 
desk, you can set A.M.E. to 
black out the screen so that 
only authorized users can log 
on and see your data. 

The INIT runs on the Mac 
Plus or higher and requires 
about 130K bytes of system 
memory. 

Price: $279; five sites, $895; 
10 sites, $1495; T.A.M.E. 
starts at $3000. 

Contact: Casady & Greene, 
Inc., P.O. Box 223779, 
Carmel, CA 93922, (408) 
624-8716. 

Inquiry 1175. 


Make Your 
Spelling Checker 
More Technical 


G eocomp has released a 
program called Tech- 
Words that you can merge 
with a word processor’s spell- 
ing checker, allowing it to 
check for technical terms not 
commonly found in a spell- 
ing checker. 

TechWords has vocabulary 
from computer science; aero- 
nautical, chemical, civil, 
electrical, industrial, and me- 
chanical engineering; math; 
bioscience; physics; and space, 
planetary, and earth sci- 
ences. You can choose to inte- 
grate just the categories that 
pertain to your work. 

The initial release will 
support WordPerfect and 
Microsoft Word for the IBM 
PC and Macintosh, and Xy- 
Write. Other word processors 
will be added, Geocomp 
reports. 

Price: $79. 

Contact: Geocomp Corp., 

66 Commonwealth Ave., Con- 
cord, MA 01742, (800) 822- 
2669 or (508) 369-8304. 
Inquiry 1174. 
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Finding Needles in 
Haystacks with CAR 


AD, CASE, and CAM: 
Many computerists are fa- 
miliar with these terms, but 
if you mention CAR, you'll 
likely draw a blank stare. But 
due to the efforts of the Mis- 
souri Institute for Computer- 
Assisted Reporting (MICAR), 
CAR may soon become as 
well known as CAD, at least to 
reporters and editors. 

Directed by a Pulitzer- 
prize-winning journalist and 
self-taught programmer, 
MICAR teaches the Fourth Es- 
tate how to use CAR on 
microcomputers to uncover 
stories hidden in the mass of 
data on government main- 
frame computers. MICAR 
conducts seminars and pro- 


Excellent prices with: 


80386-33 MHz 


64 KB cache RAM 

4 MB RAM memory 

1.2 + 1.44 floppy 

153 MB 18ms ESDI NEC 
1:1 Interleave+ D. Cache 
16 bit super VGA card 
512K RAM, 1024 x 768 
14” VGA color monitor 

1 parallel & 2 serial 

101 key keyboard 


$3999 


80386-20 MHz 


1 MB RAM memory 

1.2 or 1.44 floppy 

42 MB 28ms MFM drive 
16 bit 256K VGA card 
14" VGA color monitor 
1 parallel & 2 serial 

101 key keyboard 


$1999 


Orders: 
Tech-Support: 
Order Status: 
Fax Orders: 


Telex: 590369 


vides technical support to 
newspapers and other media on 
how to use the microcom- 
puter to analyze data on main- 
frames to yield in hours the 
necessary information that 
would otherwise take weeks. 

According to director 
Elliot Jaspin, the problem is 
that most newspapers can’t 
access, and certainly can’t af- 
ford, their own mainframe 
computer to analyze the bil- 
lions of records in a main- 
frame database. 

To solve this dilemma, 
Jaspin devised a way to “sort 
out the [mainframe] data 
and, in other words, divide and 
conquer." While on fellow- 
ship at the Gannett Center for 
Media Studies, Jaspin and his 
research assistant Dan Woods 
wrote a program for Chi con- 
troller cards that can read and 
write nine-track magnetic 


tapes, which are the principal 
medium for storing data on 
government mainframes. The 
software makes it easy to fil- 
ter fields and records on the 
fly from mainframe data 

sets, so that only the data you 
need is saved to the micro- 
computer’s hard disk drive for 
later analysis. 

Jaspin first started using 
CAR while at the Providence 
Journal, In response to a 
number of deaths of school- 
children getting run over by 
buses, Jaspin used a main- 
frame to match the Social Se- 
curity numbers of school bus 
drivers with different catego- 
ries: those having 10 or 20 
traffic violations or criminal 
convictions, for example. “We 
were able to do a story on 
some fairly strange people 
driving kids around [in 
school buses],” Jaspin says. 


* Fast service 


80386-25 MHz 
64 KB cache RAM 


Jaspin cites significant 
stories written using CAR, in- 
cluding one that found sub- 
stantial wrongdoing at a Rhode 
Island housing agency, re- 
sulting in the jailing of the 
agency’s director. 

MICAR, a nonprofit orga- 
nization, helps newspapers, 
radio stations, and other 
broadcast centers break similar 
stories in a number of ways: 

It sponsors week-long semi- 
nars; analyzes data for news- 
papers; provides technical as- 
sistance; and is currently 
researching several software 
projects to analyze census, 
hospital, and other data. 

Fees for the seminars and 
research are on a sliding scale 
based on circulation. MICAR 
has also begun buying data 
from the government and 
selling it to newspapers and 

continued 


* 30 Day money back guarantee (less shipping) 
* Free shipping for Visa & М.С. orders. 


80386-20 MHz 


(708) 628-0344 
(708) 628-0304 
(708) 628-0323 
(708) 543-1859 
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4 MB RAM memory 

1.2 + 144 floppy 

68 Meg 23ms RLL Toshiba 
1:1 Interleave+ D. Cache 
16 bit super VGA card 
512K RAM, 1024 x 768 
14” VGA color monitor 

1 parallel & 2 serial 

101 key keyboard 


$2899 


80386-16-SX 


1 MB RAM memory 

1.2 or 1.44 floppy 

42 Meg 28ms MFM drive 
16 bit 256K VGA card 
14” VGA color monitor 

1 parallel & 2 serial 

101 key keyboard 


$1699 


4 MB RAM memory 

384K shadow RAM 

1.2 + 1.44 floppy 

68 Meg 23ms RLL Toshiba 
1:1 Interleave+ D. Cache 
16 bit super VGA card 
512K RAM, 1024 x 768 
14” VGA color monitor 

1 parallel & 2 serial 

101 key keyboard 


$2399 


80286-12 MHz 


1 MB RAM memory 

1.2 or 1.44 floppy 

22 Meg 38ms MFM drive 
16 bit 256K VGA card 
14” VGA color monitor 

1 parallel & 2 serial 

101 key keyboard 


$1449 


Micro Image International Inc. 


1010 W. Fullerton, Unit G 
Addison, Illinois 60101 


Circle 480 on Reader Service Card (DEALERS: 481) 


THE TRUE 80386 SYSTEM 
EVERYONE CAN AFFORD 


п Р а иб? 777 т : 
“e 20 MHZ Intel 80386 CPU. • 15 MHZ intel 803865X CRU 1|. | 2912 MHZ 80286 '0'WaitState 
* 1 Meg DRAM Installed е 512 KB DRAM Installed | | e512 KB DRAM Installed 
e 1.2 or 1.44 MB Drive e 1,2 or 1,44 MB Drive e 1.2 or 1.44 MB Drive 
° NCL H/F Disk Controller e NCL H/F Disk Controlier | | *«NCLH/F Disk Controller 
© 2Serial/1 Paral/4 Game port e? Serial/1 Paral/1 Coe Dor • 2 Serial/1 Para/1 Game port. 
(е Baby Tower Case. *MiniATCase .. | | "Mini AT Case - | | 
1» 220 Watt Power Supply • 200 Watt Power Supply. „ 200 Watt Power Supply 
* Меггогу Expandable їо e Memory Expandable to • Memory Expandable to 
8 MB 8 MB 4 MB 
* Tactile 101 Enhanced • Jactile 101:Enhanced s Tactile 101 Enhanced 
Keyboard ” | Keyboard; —. Keyboard 
'* 51 Rating -23 e Si: Rating 487 | | eS Rating-153 


1 TERMS & CONDITIONS: | 
1 46 16bit Platinum: VGA Card (800x600) Vu aE E Rene ee REO .$ 429 30-DAY MONEY BACK GUARANTEE 
| 16 bit Platinum 512K VGA Card (1024x 768) .. бықсып -219 149 

bur CAE ASTON MUS АТА ТАНЫС MONEY ORDERS. 

e AND CASHIER CHECKS WELCOME, PERSONAL CHECKS AND COMPANY CHECKS: 

ALLOW 2 WEEKS TO CLEAR BEFORE SHIPPING, ALL SHIPPING COSTS AND INSURANCE: x. 

p AD ARE EXCLUDED. SALES TAX APPLIES TO NATIVE STATE. | ; 
a x a SPOSTEPADIVIB BNS нн ненна 5 339 ALL OUR PRODUCTS CARRY 4 PULL YEAR WARRANTY ON PARIS AND LABOR. ALL SALES- / 
P Seagate ST.277R-1 60МВ 28MS ........................», ммһһьмммы» $ 415 CERES TROT Н GALL REUNIR Ed 


Seagate ST 4096 70М828М8.......................-.......% 578 PACKAGING, PRICE AND TERMS SUBJECT TO CHANGE ШТЧОЛ МОЛСЕ 


E 


AMERICAN COMPUTER TECHNOLOGIES CORP. 
809 So. Lemon Ave. * Walnut, CA 91789 • (744) 869-7789 • Fax (714) 869-7980 
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broadcast centers for half 
price. 

Jaspin says he and Woods, 
now his partner, will eventual- 
ly sell his program in a sepa- 
rate commercial venture. 
Meanwhile, he'll continue to 
assist reporters in finding 
stories through CAR. 

Contact: Missouri Institute 
for Computer-Assisted Report- 
ing, 120 Neff Hall, Univer- 
sity of Missouri School of 
Journalism, Columbia, MO 
65211, (314) 884-0684. 


Kawasaki: Don't 
Count Jobs Out 


M ore than 400 Macintosh 
enthusiasts braved the 
cold weather to hear Guy 
Kawasaki, the former Apple 
and Acius executive, speak at 


BYTE BACK 


1988 


1987 


REGIONAL 


WHAT’S NEW 


MIDWEST 


the Performing Arts Center in 
Milwaukee. In a talk spon- 
sored by North Shore Com- 
puters of Milwaukee, Kawa- 
saki promoted his book The 
Macintosh Way and spoke on 
a number of topics, including 
his views on Steve Jobs and 
the NeXT Computer. 

“T really would like to see 
Steve succeed, just because 
he's great. . .; however, ГІ 
tell you, I was sort of disap- 
pointed with the hardware. I 
wanted to see a computer that 
was to the Macintosh what 
the Macintosh was to the IBM 
PC. I don’t think it’s that big 
a leap, " he said. “Will NeXT 
succeed? I can give you six 
reasons why NeXT won't suc- 
ceed. Like $50 optical 
media, like the lack of evange- 
lism, like just freezing the 
system software. But I can give 
you one big reason that coun- 


1989 1990 


terbalances and overshadows 
all the negative reasons: 
Steve Jobs himself. You should 
never, ever, ever, ever count 
Steve Jobs out of the game." 
In addressing rumors that 
he was headed to work for the 
company, Kawasaki said, 
“They haven't called me. I'm 
not about to call them. Ru- 
mors of me going to NeXT are 
completely unfounded. At 
this time." This prompted 
laughter from the audience. 
He said, “I don't know I'd go 
to NeXT because I don't 
think I'd want to be merely an 
evangelist again. I don't 
think so. . .; it’s kind of like 
going to a baseball camp 
when you're 40 years old and 
can afford it, and you go to 
the San Francisco Giants base- 
ball camp in Arizona and 
make a fool of yourself. I don't 
think that I would do that." 


$6.00* 
$4.00 
$4.00 


*June 1988 (Benchmarks) $3.00 


BYTE 1988 Index 

1985 Inside The IBM PCs 
1986 Inside The IBM PCs 
1988 Inside The IBM PCs 


However, he did say later that 
“money talks.” 

Kawasaki also had these 
comments: 


е On the Apple Royal versus 
Adobe ATM font feud: “1 
think that it’s definitely a 
clash of personalities. Basi- 
cally, it says that Apple hates 
Adobe more than it fears 
Microsoft. And Apple should 
fear Microsoft more and hate 
Adobe a lot less.” 

ө [n respect to Apple Mar- 
keting: “ You know what the 
largest group of migrant 
workers in California is? 
Apple marketing people. If 
you did a Karnak—you know, 
a Johnny Carson thing—and 
the answer was, ‘Apple mar- 
keting,’ the question would 
Бе ‘what is ап oxymoron?’” 
—Reported by Jean 
Mickelson. 


ISSUES FOR SALE 


Rates (postage and handling included): 
1987-'89 BYTE Issues 
BYTE '83-'84 Index 
BYTE 1985 Index 


$4.00 
$4.00 
$5.00 
$6.00 


*December 1988 $3.00 


The above prices include postage in the US. Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign countries (surface delivery). European customers 
please refer to Back Issue order form in International Advertising section of book. 


Please indicate which issues you would like by checking (^) the boxes. 
Send requests with payment to: 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 03458 
(603) 924-9281 


O Check enclosed Charge: O VISA O MasterCard 
Card # 
Exp. Date 
November PS 
Name 
Address 


City 


December | 


Inside the 
IBM PCs 


Ет Issues 
Available 
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State КЕЕ = . Zip 


All orders must be prepaid. Please allow four weeks for domestic delivery 
and twelve weeks for foreign delivery by surface mail. 


FOR INFORMATION: 


COMPUTER 


<2 DISCOUNT CENTER |7777 


СПС TECHNOLOGIES || спс TECHMOLOGI GDC TECHNOLOGIES | 
286/16 MHZ VGA ШЕСІ: LA | 477 


386/25 MHZ VGA 


| спс TECHNOLOGI EPSON 

906/93 MHZ ШО EQUITY 1 + 
PANASONIC PRINTERS 

| — HEADSTART IlI HEADSTART EXPLORER PANASONIC 


VGA COLOR SYSTEM COLOR SYSTEM FX-1790/266 


ALL SYSTEMS AVAILABLE WITH CUSTOM CONFIGURATIONS 


ЕТ. 17 NORTH ECE DAA LANE 
ғана MUS. баға 07652  TEAN TEANECK, N.J- 07666 
Q1- 244- 736 | D1 336-6666” 
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Buy with 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will be a 
successful buyer.” These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 


e How long has the company 
been in business? 


е Does the company offer 
technical assistance? 
е Is there a service facility? 


e Are manufacturers warran- 
ties handled through the 
company? 

е Does the seller have formal 
return and refund policies? 


e Is there an additional charge 
for use of credit cards? 


e Are credit card charges held 
until tíme of shipment? 


ө What are shipping costs for 
items ordered? 


O Direct Ma rketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don’t 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 


е State as completely and ас- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


e Establish that the item is in 
stock and confirm shipping 
date. 


e Confirm that the price is as 
advertised . 


• Obtain an order number 
and identification of the 
sales representative. 


е Make a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 
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This message is brought to you 


by: 


the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 


MICROCOMPUTER 


MARKETING COUNCIL 


of the Direct Marketing Association, Inc. 
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MYODA computers are manufactured by PAO-KU Group, a highly respected, 


| | public-held corporation. The MYODA product line includes а full selection of 
| desktop and laptop computers. Myoda is the one source supplier for costumer 
looking for quality, service & price. 


| LT3500 $2299 LT3200 $1899 


° INTEL 80286-12cpu * INTEL 80286-12cpu 
* 0 wait state * 1 wait state 
* 80287 coprocessor socket * 80287 coprocessor socket 9 9 
* 1MB on board (expand • 640 KB on board (expand 
able to 4MB) able to 2.6MB) 
* Gas Plasma 640 x 480 » Gas Plasma 640 x 400 
EGA mode, • 4 Gray scale CGA mode, * 4 Gray scale 
* 40M HDD (28 ms) “ 40M HDD (28 тв) LT5200CD 
* 1.44МВ FDD * 1.44MB FDD | 
* 2 serial, 1 parallel port ` e1 serial, 1 parallel port а ІМТЕІ. 80386-25сри 
e 1 EGA/CGA /МОА CRT • 1 CGA/MGA CRT port * Owait state 
port • 80387 coprocessor socket 
*1MB on board(expandable $2 5 99 
———————ÀÓ— LT5200NV 
! * 32KB CACHE memory * INTEL 80286-12 cup/0 wait state 
MYOD & j ^ e Gas Plasma640/480 * 80287 coprocessor socket 
16Bit VGA Саға, * VAG mode, 16 gray scale * 1MB on board (expandable to 
256K, Res. 800/600 4 * 40M HDD(28ms) X В O Ooo 
• 1.44MB Floppy Drive * Other configrations are same 
$ 1 49 • 2 serial, 1parallel port as LT5200CD (no CACHE 
e 1VGA/EGA CRT port memory) 


• 2 full size expansion slots 


with 512K $189 


М B/ABI М) | = xi ета. FI 2 D(360M | d „2 Л, В] | 
ахра msion віс ig 33 Ki Sv Қ зурас 
5hr external battery 


QUANTITY SPECIAL ON 
DISCOUNT MOTHERBOARD 
PRICE SUNTAC/VLSI 286-12 
| AMI 386-25/64 cache 
C A L L Ц MYODA 386SX-16 
1-800-562-1071 Tower Case 


Large, medium & small 


мр3410 $685 мг2000 $319 


• INTEL 80286-12cpu • 8088-1(10MHZ) Micropro 
* 0 wait state cessor | 
+ 80287 coprocessor socket - 4.77/10 MHZ Clock Speed |М05030 
* 1MB on board (expanable • 256KB installed, Expand » INTEL 80386SX-16cpu » INTEL 80386-25cpu 
to 4MB on motherboard) able to 640KB on Board * 80387 coprocessor Socii „ О wait state ы, 
* 101 key enhanced * One 360 KB Floppy Drive • 1MB on board (expand • 80387 coprocessor socket 
keyboard | with Controller | able to 8MB on mother * AMI CACHES86-25 Markil 
*1.2 MB Floppy Drive * Four 1/2 Height Drive board) е 64 KB cache memory 
*1seríal, 1parallel, 1 game Bays — — * 101 key enhanced “ AMB on board (expand 
port | * Turbo Switch & LED keyboard able to 16MB) 
* 8 expansion slots * Reset Switch • 1.2 MB Flloppy Drive * 101 key enhanced 
• 1:1 interleave HFDC * Hard Drive Access LED  1serial, parallel, game keyboard 
“ Baby AT case • 150W Power Supply port * 1.2 MB Floppy Drive 
• 101 key enhanced • 8 expansion slots * 1serial, 1parallel, 1 
| Keyboard • 1:1 erleave HFDC game port 
| Options: -— аа - _ * 8 expansion slots 


* 1:1 interleave HFDC 


For Regional Distrib, Centers, please call: 1-800-562-1071 


illinois: (708) 860-2290 Fax: (708) 860-7760 pao-ku international CO, Itd. 


Volume Buyers Welcome ____ _________ 241 James St. Bensenvilla, IL. 60106 
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Run-Time Graphing 
Modules 


ll ew England Software 

has released run-time 
versions of Graph-in-the-Box 
2.0 and Graph-in-the-Box An- 
alytic for business software 
developers. You can embed the 
run-time modules in your 
finanical/accounting program 
to handle the graphing of 
numerical data, the company 
reports. 

Both programs capture 
data in text format from the 
screens of any program and 
display the data as graphs. Ver- 
sion 2.0 can create 11 types 
of single-axis categorical plots, 
while Analytic can create 16 
types of dual-axis x,y coordi- 
nate plots. 

Each run-time module re- 
quires less than 100K bytes 
and supports Hewlett- 
Packard Graphics Language, 
VGA, MCGA, PostScript, 
and Computer Graphics 
Metafile. 

Price: $15 to $45 each, de- 
pending on the number of pro- 
grams you sell. 

Contact: New England Soft- 
ware, Greenwich Office Park 
3, Greenwich, CT 06831, 
(203) 625-0062. 

Inquiry 999, 


Convert Graphics 
Files into PICT 


ICTure This converts 
Ш graphics files from more 
than 10 formats into Macin- 
tosh PICT files. You can use 
the graphics as they are or 
edit them as you would any 
other PICT file, which lets 
you convert graphics files into 
a format that’s readable by 
most packages that run on 
the Mac, FGM reports. 
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According to the company, 
РІСТиге This will convert 
TARGA 16, CGM, РСХ, 
Sun Raster, IFF (Amiga), 
GIF, TIFF, RIFF, X.11 bit 
maps, Macintosh Encapsulated 
PostScript, and MacPaint 
formatted files into PICT 
format. 

You can use the program 
as a desk accessory or as a 
separate application. The 
program works on the Mac 
SE/30 and the Mac II family 
with 1 megabyte of RAM and 
support for color. 

Price: $99. 

Contact: FGM, Inc., 131 ЕІ- 
den St., Suite 108, Herndon, 
VA 22070, (703) 478-9881. 
Inquiry 1002. 


Unix/Xenix Kernel 
Debugger 


ronix is a symbolic de- 

bugger for system pro- 
grammers who need to con- 
trol the execution and 
environment of software 
within Unix or Xenix. You can 
use this kernel debugger to 
set conditional or uncondi- 
tional breakpoints at instruc- 
tions; single-step through 
code; display and modify 
registers, code, and data; trace 
any process’s stack; and exe- 
cute function calls, all 
within the kernel. 

It supports SCO System 
V/386 and Хепіх/386, Interac- 
tive Systems’ 386/IX, Ever- 
ex’s Enix, and AT&T’s system 
V release 3.2. 

Tronix requires 150K 
bytes of hard disk drive mem- 
ory during installation. Once 


_ Installed, the new kernel is 


about 120K bytes larger than 
the regular kernel, the 
company says. 

Price: $475. 

Contact: Tronix Interna- 
tional Data Corp., 10601 
South DeAnza Blvd., Suite 
216, Cupertino, CA 95014, 
(408) 973-8559. 

Inquiry 1003. 


Desktop Publishing 
for Under $60 


W ith Spinnaker's new 
version of its Better- 
Working Word Publisher, 

you can work in text or graph- 
ics mode, letting you edit text 
in a WYSIW YG environment. 
The program combines word 
processing with the ability to 
create documents using fonts, 
columns, boxes, lines, and 
clip art images. 

Other enhancements in- 
clude the ability to scale docu- 
ments to large, distorted, 
normal, reduced, and other 
sizes. You can also pick any 
column height, and the pro- 
gram automatically refor- 
mats the text, the company 
says. The program includes a 
spelling checker, outliner, and 
cut and paste capabilities. To 
run the program, you'll need 
an IBM PC with 512K bytes 
of RAM and a hard disk drive. 
Price: $59.95. 

Contact: Spinnaker Soft- 
ware, One Kendall Sq., Cam- 
bridge, MA 02139, (617) 
494-1200. 

Inquiry 1004. 


Reduce Mortgage 
Payments with the 
Banker's Secret 


he Banker's Secret Soft- 

ware, a program helpful 
for people with long-term 
loans (e.g., a home mortgage), 
calculates how much money 
you can save over the years 
using the prepayment option, 
the practice of paying more 
each month than required by 
your loan agreement. The pro- 
gram can calculate how 
much money in interest you 
can save and how many mort- 
gage payments you can elimi- 
nate using prepayments. 

The program lets you use 


what-if analysis to see how 
much money you can save 
using different prepayments. 
You can also use it to deter- 
mine how much additional 
money you must pay above 
your normal monthly payment 
to reduce the term of a loan. 
The program runs on the 
IBM PC with 256K bytes of 
RAM. 
Price: $29.95. 
Contact: Good Advice 
Press, P.O. Box 78, Elizaville, 
NY 12523, (914) 758-1400. 
Inquiry 1001. 


Customized 
Reporting Added to 
system Architect 


new version of System 

Architect, the CASE tool 
for structured design analysis 
that runs under Microsoft 
Windows, will support cus- 
tomized reporting and auto- 
mated documentation, Pop- 
kin Software reports. The new 
documentation preparation 
facility lets you integrate 
graphics and reports. 

System Architect 2.0 com- 
bines diagraming, checks for 
rule compliance and balanc- 
ing, and a dictionary/encyclo- 
pedia in one package. 

Future versions, scheduled 
for delivery in the first half 
of the year, include an OS/2 
Presentation Manager version, 
a Structured Query Lan- 
guage server interface, schema 
generation, and interfaces to 
code generators. 

System Architect 2.0 runs 
on the IBM AT with Microsoft 
Windows, 640K bytes of 
RAM, and a hard disk drive. 
The program is available in 
network and merge versions. 
Price: $1395; Booch Object- 
Oriented Diagraming option, 
$495. 

Contact: Popkin Software & 
Systems, Inc., 111 Prospect 
St., Suite 505, Stamford, CT 
06901, (203) 323-3434. 
Inquiry 1000. 
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THE IE SQUARE: 


25 MHz 80386 PROCESSOR, 1 MB RAM 
VGA GRAPHICS WITH COLOR MONITOR 
40 MB-19 MSEC HARD DRIVE, 1.2 MB FLOPPY 


$2,295 


For more than three years, we’ve 
been a major supplier of PC- 
compatible computers to the 
OEM and European markets. 
Now we’ve applied our experience and 
expertise to business computers, and after a 
year of testing, we’re introducing the SQUARE 
line of 80386-based business computers-four 
models, plus custom configurations, to address 
every business need. To help introduce the 
SQUARE line, we're offering this special 


SQUARE? package-complete 
with VGA graphics and high- 
resolution color monitor and a 
remarkably fast hard disk. Plus 
this system comes with MS DOS loaded, tested, 
and ready to run so getting started is as easy 
as plugging it in. And every SQUARE is 
backed by a І-уеаг warranty and a 30-day 
money-back guarantee. Call today to order 
your SQUARE: or for more information on 
the entire line of SQUARE computers. 


TECHNOLOGY 
The solution...Reason. 


290 Coon Rapids Blvd., Minneapolis, Minnesota 55433 » 612-780-4792 FAX 612-780-4797 
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SHEBRO вм Compatible Computers assembled by a highhly — team 
of top quality engineers since mid '87 in USA now introduces HACER series for the nineties 
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BASIC FEATURES OF RACER 286 SYSTEMS: INTEL 80286-12 MHz CPU (Landmark 15 
MHz on 0 wait) * AMI-BIOS with built-in Setup & Diagnostic • 1mb RAM expandable to 4mb 
(8mb on 16 MHz & 386sx) on 4-layer Motherboard * 0 or 1 wait state setting * 8 expansion slots 
Realtime Clock/Calendar • 1 Parallel, 2 Serial & Game I/O * Math Co-Processor socket(s) * 101 
Enhanced Keyboard , 200 watts * Power Supply Barebone Systems include Motherboard with 
manual, Case/PS & 1mb RAM only, nothing else. 
Page Interleave & лао RAM support within BIOS оп 286-16MHz & 386sx уйата 
RACER ATM В. AREBONE Motherboard, 1mb RAM, Case & Power Supply only b 445 
ІСЕН NIOF Fi Я zinb РО • 30mb-40ms Hard Drive • 12" Amber Monitor 
AT-SE ENIOR 1.2mb РО • 68mb-24ms Hard Drive • 14" DF Amber Monitor 
) As above with 14" EGA Monitor 800x600 Res. Controller 
R As above with 14" Super VGA 1024x768 Res. Monitor Controller .. 


m~ А nt = A KI 
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BASIC FEATURES OF RACER 386 SYSTEMS: INTEL 80386-25 MHz CPU (Landmark 34 
MHz on 0 wait) • AMI-BIOS with built-in Setup & Diagnostic • tmb RAM expandable to 8mb оп 
6-layer Motherboard + 8mb on 32-bit Card » 0 or 1 wait state setting * 8 expansion slots 
Realtime Clock/Calendar • 1 Parallel, 2 Serial & Game I/O * Math Co-Processor socket • 101 
Enhanced Keyboard * 200 watts * Power Supply (220W/33MHz) Barebone Systems include 
Motherboard with manual, Case/PS & 1mb RAM only, nothing else. 

Page icis & epe RAM support within BIOS on systems 


RACER 386 BAREBO = Motherboard, 1mb RAM, Case & Power Supply опіу............ $ 995 
RACER SOLO 386 B 1.2mb FD * 68mb-24ms Hard Drive * 14" Amber Monitor . E. $1840 
RACER GURU 386- 8 As above with 14" EGA Monitor 800x600 Res. Controller...... $2140 

ACER GRAND 386 8 As above with 14" Super VGA 1024x768 Res. Monitor Controller 


*-"9*09923068€242808/85a220a4a4049446a25*54069495525a5-bbbnidetw»óesóévsoevobooetatantnheauatoóthntósatabbótentantnutatsduodtbtéoeó^tosonsenaoshótcaasdeonheo» 


“INTEL 82385 Cache Controller chip and 32k 


SRAM integrated on Motherboard ...................... = |: — |, 
*INTEL 80386-33MHz CPU (Landmark 64 MHz) 
Motherboard with Cache Controller and32k SRAM ......add ............ $1300 


12 TURBO LANDMARK 114 MHz 

BASIC FEATURES: 9 3( 

INTEL 80486-25 MHz CPU incorporated with 8k басне Memory, 80387 Math 
Coprocessor, 82385 Cache Controller (Landmark 114 MHz on 0 wait state) * 2mb RAM 
expandable to 8mb on 8-layer Motherboard + 8mb on 32-bit Card * 1024x768-512k 
VGA Controller with 512k 1 Parallel, 2 Serial • 250 watts Power Supply with 8 drive 
DC outlets, 2 Fans in Heavy Duty Steel Case with wheels, 5 open bays + space for 6 
more 5.25" H/H Drives and 16 serial port holes, Front dust cover swing open/close door 
1.2mb 5.25" Floppy Drive with MFM or RLL Controller for 2nd any capacity Floppy & 2 
Hard Drives • 101 Enhanced High Quality Keytronics Keyboard. 


All Systems Fully IBM Compatible. Operates under DOS/Unix/Xenix/OS2 Novell & other 
Net-woking Environments (IBM/Lotus-123 & Dbase-lIl are registered marks of other 
Corporations). 

FREE WITH EVERY SYSTEM 


Each system comes with Software packages that include DOS 3.3 or 4.01, DOS Help, 
Tutorial, Word Processor, Spreadsheet (like Lotus 123) Data Base (like Dbase-lll) 
Communications, Graphics, Desk Top Organizer (Memo Pad, Do-List, Address Book, 
Dialer, Labels, World Clock) 


ONE YEAR FULL PARTS & TWO YEAR LABOR WARRANTY 
ON EVERY RACER UNIT 


BIGGY TOWER 


| 4 20n A G.A; Pacific Ti 

wall i=< 2.2. 8:00 am - 6:00 pm SHEBRO COMPUTERS, INC. 
ii Nu EE " 18025 E. Gale Avenue - City of Industry, Ca 91 748 

za — e SATURDAY ^ FAX: 818-912-5017 - INFORMATION: 818-912-2233 
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Desktop Techno CAM System 
for Under $11,110*... includes full 
3-D MasterCAM® software package, 
9"x15"x4" travel fable plus all electronics! 


DRAW IT Using your favorite CAD 


program: AutoCAD®, VersaCAD? , CadkEYe , 
etc. Then simply transter it to MasterCAM through an IGES file. 


Techno 
Replicator™ System 


MAKE IT On the Techno Replicator™ using a variety of materials ranging 
from machineable wax, wood and plastic to non-ferrous metals. 


ENGRAVE IT Using any font or design from your CAD package. 


The MasterCAM program provides full 3-D tool path motions 
and tool path compensation. Make any 3-D curved surface 
you can draw using simple menu commands. Seven milling 
table sizes available up to 4 ft. x 4 ff. Write, fax or call for detailed 


literature. 
See us at Booth #2201 at the National Design Engineering Show at McCormick Place, 


February 26th through March 1, 1990 2101 Jericho Turnpike 
*Does not include IBM PC or milling head. New "or : 1510) 328-8970 
MasterCAM® A registered trademark of CNC Software Inc. FAX: (516) 326-8827 


For immediate application, Circle 491. For future reference, Circle 492. MARCH 1990 > BYTE 64MW-11 


REGIONAL 


WHAT’S NEW 


Two Programs for 
Word and Phrase 
Translation 


Two companies recently re- 
leased or updated programs 
that can help you translate 
words and phrases from one 
language to another. 


М ultiTrans, a TSR pro- 
gram for your word pro- 


cessor, can help you translate 
text in up to five languages. 
When you request a transla- 
tion for a particular word, the 
program presents a literal 
translation and a set of alterna- 
tives. You can then choose 

the best word or phrase. 

The program is available 
in two versions. A Professional 
version contains about 
50,000 words in the core dic- 
tionary for each language, 
while the Standard version has 
about 20,000 words. You can 
switch from one language to 
another as you edit your 
document. MultiTrans is avail- 
able in English, French, Ger- 
man, and Spanish. Microlytics 
says it will release versions 
for other languages, including 
kanji and katakana for the 
Japanese market, later this 
year. 

The program runs on the 
IBM PC and consumes about 
70K bytes of RAM. 

Price: Professional, $395 
(includes three languages); $99 
for each additional language. 
Standard, $149 and $49, 
respectively. 

Contact: Microlytics, Inc., 
Two Tobey Village Office 
Park, Pittsford, NY 14534, 
(716) 248-9150. 

Inquiry 1005. 


ith Translate 2.0, an 

English-to-Spanish 
phrase-translation program, 
you input an ASCII file of En- 
glish text, and the program 
returns the Spanish equivalent. 
The program’s algorithms, 
based on an 80,000-word dic- 


aos Eny lish = 
[54] 


clean 
elaar — 


[rash 


Lop La 
pire 


=== (Context = 


Word looked up: clear 


| rn 


lFL/PZ/F3:Suitch Language — F4/P5:Suitch Concept Po:Overview — ti:Suitch Item 
ENTER: Paste Иен 


CONTRL-K:Lookup [tem 


ESC Ext 


Once you tell MultiTrans to look up a word, the program gives 
you several options for both languages. 


tionary, translate complete 
sentences with the correct 
gender and number suffixes, 
Finalsoft says. You can also 
enter text from within Trans- 
late and translate text inter- 
actively using a split-screen 
interface. 

The company says that for 


basic, straightforward English 


sentences, you won't need to 
edit the translated text. You 
can customize the program's 
dictionary, adding often- 
encountered terminology. 
Translate runs on the IBM 


PC with 512K bytes of RAM, 


DOS 3.0 or higher, and a 
hard disk drive. 

Price: $399 until June 30; 
$495 after. 

Contact: Finalsoft Corp., 
3900 Northwest 79th Ave., 


Suite 215, Miami, FL 33166, 


(800) 232-8228 or (305) 
477-2703. 
Inquiry 1006. 


sideways Printing 
Utility for Unix 


lipside, a program for 

Unix spreadsheet and 
database users, prints ASCII 
files sideways on Epson and 
compatible dot-matrix 


printers. You can use the pro- 


gram to set margins, font 
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sizes, and character and line 
spacing from the command 
line or through an interactive 
menu interface, according to 
System Essentials. 

The program is available 
for Xenix and SCO Unix 2.3 
or higher systems and con- 
sumes 256K bytes of RAM. 
Price: $195 to $995. 
Contact: System Essentials, 
Inc., 14858 Grassmere Court, 
Chesterfield, MO 63017, 
(314) 537-9537. 

Inquiry 1014. 


Utility Lets You 
Boot from Drive B 


WSoft’s B:Boot! utility 

lets you boot your IBM 
PC from the B drive, which 
is helpful when the operating 
system or program that 
you're trying to install requires 
you to boot from the A drive 
and that drive is the wrong 
size. 

For example, if you install 

a 34-inch floppy disk drive as 
drive A and a 54-inch 
floppy disk drive as drive B, 
you previously couldn't boot 
using 5 4-іпсһ disks. B:Boot! 
requires DOS 2.0 or higher. 
Price: $19.90. 
Contact: YWSoft Co., P.O. 
Box 2231, Bloomington, IN 
47401, (812) 857-4772. 
Inquiry 1015. 


Hydraulic 
Calculator for 
Engineers 


ith H-Calc, a TSR hy- 

draulic calculator for 
the fluid conveyance system 
design field, you can compute 
or verify hydraulic data 
within an application. 

H-Calc offers the Man- 

nings, Hazen-Williams, and 
Darcy-Wiesbach equations 
for modeling piping hydrau- 
lics. You can use English or 
metric units in your calcula- 
tions. H-Calc determines the 
flow, diameter, or head loss 
for a pipe. 
Price: $95. 
Contact: Engineering Soft- 
ware, P.O. Box 8128, 
Truckee, CA 95737, (916) 
582-1525. 
Inquiry 1009. 


Color Scanning, 
Separation Module 
for Quark XPress 


ne limitation of Quark 

XPress, the pagination 
program for the Macintosh, 
is that it can generate four- 
color separations only from 
elements it creates or from ` 
graphics created in Adobe Il- 
lustrator and Aldus FreeHand. 
A company called Pre-Press 
Technologies says that its 
Quark extension, Spectre- 
Seps QX, solves this problem 
by letting you input images 
from a color scanner and 
create a four-color separation 
with a PostScript imagesetter. 

The extension requires a 

Mac SE/30 or П and Quark 
XPress 2.11 or higher. 
Price: $295. 
Contact: Pre-Press Technol- 
ogies, Inc., 244] Impala Dr., 
Carlsbad, CA 92008, (619) 
931-2695. 
Inquiry 1008. 


continued 


2 YEAR WARRAN I Y. 


12Mhz 286 


° IMB RAM 

e ].2MB 514” or 1.44MB 34” 
e 40MB/28MS Drive 

e High-Res Amber Display 
e 2 Serial/1 Parallel Port 

ө Key Tronic 101 Keyboard 
e MS-DOS 3.3 or 4.01 


$1,395.00 


25Mhz 386 


— 1) MRR | ы 
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e 1 MB КАМ 

е Optional 32K to 256K Cache 
e 1. 2МВ 514” or 1.44MB 3%” 
e 65MB/28MS Drive 

e High-Res Amber Display 

e 2 Serial/1 Parallel Port 

e Key Tronic 101 Keyboard 

e MS-DOS 3.3 or 4.01 


$2,195.00 


GE On-site Service. 


Corporate, university 
and dealer inquiries are 
welcome. 


i = 


16Mhz 386 SX 


e a mercurii ug wi xs mem РІ 


SEGA 


e 1.2MB 514” or 1.44MB 3^" 
e 40MB/28MS Drive 

e High-Res Amber Display 

e 2 Serial/1 Parallel Port 

* Key Tronic 101 Keyboard 
e MS-DOS 3.3 or 4.01 


$1,495.00 


33Mhz 386 


ЕРІТЕДІ чылана. ы 
e IMB RAM 
e 32K Cache up to 256K 
e 1.2MB 514” or 1.44MB 314" 
e 65MB/28MS Drive 
e High Res Amber Display 
e 2 Serial/1 Parallel Port 
e Key Tronic 101 Keyboard 
e MS-DOS 3.3 or 4.01 


a e 


630 E. Bronson, South Bend, IN 46618 


Circle 482 on Reader Service Card (DEALERS: 483) 


20Mhz 386 


e 1.2MB 514” or 1.44MB 3%” 
e 65MB/28MS Drive 

e High-Res Amber Display 

ө 2 Serial/1 Parallel Port 

e Key Tronic 101 Keyboard 
e MS-DOS 3.3 or 4.01 


$1,995.00 


The Omega 
Difference 


e 2-Year Warranty 

e 1-Үсаг Upgrade Policy 

e 30-Day Satisfaction 
Guarantee 

e Express Parts Shipment 

e 100% IBM Compatibility 


e Cache Advance Program 

ө Corporate and Personal 
Leasing Available 

е All Systems 100% О.С. 
Checked апа 48-Hour 
Burn-In Tested 


Visa, MasterCard, Discover Card no 
surcharge. American Express add 3%. 
All prices and specifications subject to 
change without notice. On-site service 
available in most locations and subject 
to restrictions; optional on 286 and 
386SX systems. 


Fax Orders and Quotes 
219-289-0847 


800-543-5044 


(In Indiana call 219-289-6688) 
Please call for current prices and warranty 
details. 
10:00 a.m. to 8:00 p.m. EST Mon.-Fri. 
10:00 a.m. to 2:00 p.m. EST Sat.. 


REGIONAL 


WHAT'S NEW 


Navigation 
Simulation 
for the IBM PC 


W ith Navmaster, you 

can simulate the tide, 
wind, weather, hazards, and 
other conditions that you'd en- 
counter as you navigate an 
area of the sea off Nantucket 
Sound. The program features 
a navigational chart with 
buoys, lighthouses, and depth 
contours. 

You can call up a three- 
dimensional panoramic view of 
your surroundings, and, in 
three-dimensional mode, you 
can also use a hand-bearing 
compass to practice taking 
fixes off stationary objects. 

A binocular function provides 
closer views of landmarks. In 
addition to navigational charts, 
you can also view panels that 
display your compass, echo 
sounder, barometer, engine 
controls, and other cockpi 
instruments. | 

The program includes рге- 
programmed tide and weather 
conditions, or you can set 
your own wind and tide, which 
lets you experiment with tac- 
tics. A Loran C receiver simu- 
lates the error patterns 
caused by hills and mountains 
that you’d get under real con- 
ditions, according to Nav- 
master’s developer. 

Navmaster runs on the 
IBM PC with 512K bytes of 
RAM. A version for the area 
off Miami and the Bahamas, 
including the Gulf Stream, 
should be available later 
this spring. 

Price: $99. 

Contact: Better Boating As- 
sociation, Inc., P.O. Box 407, 
Needham, MA 02192, (617) 
449-9073. 

Inquiry 1010. 


MIDWEST 
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Initial Position 
Departure Tine 
Tidal Conditions а 


Weather 


Sunner Sail 


ТЕПТІ 


| Easterly with Fag 


Easterly Gale 


"ML Vind Direction: 225 


Әр Wind Strongth: 20 ы 


speed, and other indicators as you simulate the waters off 


Nantucket. 


Keep Track 
of Floppy Disks 
with d* Catte 


A software system that lets 
you organize all the 
records and files on your 
floppy disks now supports Ber- 
noulli disk drives and is net- 
work-compatible, Eagle River 
reports. Called d*Catte 2.13, 
the program reads the direc- 
tory and subdirectories on 
your disk and enters the disk's 
critical data in a group of re- 
lated databases, without writ- 
ing to or altering the contents 
of the disk. 

The program numbers 
each disk and lets you include 
information about each disk, 
including descriptions of files 
and programs. If you update 
the disk, you can edit or add 
comments as necessary. 

Each d*Catte 2.13 data- 
base uses the dBASE ITI Plus 
DBF format to store informa- 
tion. You can print catalogs of 
files and floppy disks, and 
you can use the program to 
print labels for 3%- or 514- 
inch disks. 

The program runs on the 
IBM PC with 360K bytes of 
RAM and a hard disk drive. 
Price: $139.95. 

Contact: Eagle River Soft- 
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ware Associates, P.O. Box 
22549, Houston, TX 77277, 
(713) 524-3407. 

Inquiry 1013. 


Put the World 
in Your Hands 


he newest version of the 

World Atlas program con- 
tains more than 239 country, 
regional, topographic, and sta- 
tistical maps, including every 
country and most dependencies 
in the world, according to 
Electromap. In addition to 
maps, the program covers 59 
topics under six areas: geogra- 
phy, people, government, 
economy, communications, 
and travel. 

The new travel section pro- 
vides information on visa and 
immunization requirements, 
international telephone dialing 
instructions and codes, elec- 
tricity, weather, and environ- 
mental information. 

World Atlas 1.1 runs on 
the IBM PC with 640K bytes 
of RAM. The CD-ROM ver- 
sion requires a CD-ROM drive 
with Microsoft MS-DOS ex- 


tensions and EGA graphics 
or better. 

Price: $159. 

Contact: Electromap, Inc., 
P.O. Box 1153, Fayetteville, 
AR 72702, (800) 336-6644 
or (501) 442-2309. 

Inquiry 1011. 


Computer-Aided 
Gardening 


hypertext-based pro- 

gram called RootDirec- 
tory helps you decide what 
flowers, trees, and shrubs to 
plant, based on the region in 
which you live. RootDirec- 
tory's hypertext capabilities 
let you link text to documents 
and pictures. 

The program asks you in- 
formation like where you live 
and when you want the plants 
to bloom. Based on your 
answers, it provides informa- 
tion about your region. The 
program contains informa- 
tion on more than 1000 species 
and varieties of trees and 600 
flowers. Information is also in- 
cluded on plant care and 
propagation, flower heights, 
and colors! 

RootDirectory can help 
you manage insects and other 
pests. You can describe the 
pest by appearance or damage 
caused, and the program 
helps you identify pests and 
recommends organic and nat- 
ural control procedures. 

The program runs on the 
IBM PC with 512K bytes of 
RAM and a hard disk drive. 
RootDirectory has three mod- 
ules: flowers, trees, and 
insects. 

Price: $39.95 per module. 
Contact: GardenTech, 1730 
Goodman Ave., Redondo 
Beach, CA 90278, (213) 
372-5810. 

Inquiry 1012. 


Large format plotters for designers 
who want performance, 
but cant afford expensive. 


Best Price Performance э 8N' EIE T 
These da i 
are concerned about CAD 


wm | Dep» 


budgets but don't want to sac- 
rifice quality or performance. 


That's why more design pro- 
fessionals are turning to REPEATABILITY | 004 | o0 | .004 | дм | 


Zericon for large format plot- 
ting solutions. At 21 diagonal 
inches per second and 
advanced speed up features 


| ee 
‚ к==р 


like look ahead vector 4 
analysis, you'll fly through 
curves as well as straight lines. 
When you buy a Zericon plotter, you get 
the best throughput for your dollar in 
the industry today. 


$1695. - $2995. 
Factory Direct Pricing 


Starting at $1695. for our ValueLine D ~ 
size, to $2995. for our p" 
Designer Series A-E 
model, we make a 
large format plotter 
that’s just right for 
your application. 


Japanese Warrior created on the Zericon Z4000 A-E 


No Risk 
Money Back 
Guarantee 


"^ Call Us Today and we'll send you a 
Ё full-size sample plot and tell you about 
2 Ж our1year reliability warranty and our 
^ ustomer support program which includes 
complete product satisfaction or your money 
back within 10 days of purchase. We'd like to win 
you over as a Zericon customer. And we ve got the 
products and service to do it. Give us a call. Zericon, 
Inc., 40491 Encyclopedia 
Circle, Fremont, 
CA 94538. 
= In СА (415) 490-8380. 
FAX (415) 490-3906. 


ZERICON 
More plotter. Not more money: 


Made in USA 


Circle 493 on Reader Service Card 


RESOURCE CONCEPTS COMPUTER OUTLET 


! MONITORS — SYSTEMS 


: DTK XT TURBO, 10 MHZ/0 WAIT, 150 
DEUS EU eee | WATT P/S, 640K RAM, 360K FLOPPY, 101 


14" VGA COLOR MONITOR 41 DOT KEYBOARD, 1 YR. WARRANTY $429.00 


MOM отк 286/12, 80286/12 MHZ, 200 WATT 

DEMO UNITS LIKE NEW/90 DAY WNTY _ BU dA 60206712 MHZ, POO WATT 
CONTROLLER, 2 SER/1 PAR, 101 KEY- 

OAK VGA 256K 800 x 600 16 BIT XT/AT BOARD, 1 ҮН. WARRANTY 5650.00 


M и. ъъ „шерш M" DTK 386/20, 80386720 MHZ. 200 WATT 
ABLE VGA l| 256K EXPANDABLE to 512 К ТОЛУ i / - 

G40x480 « 1024x768 16 BIT XT/AT wn. P/S, 1 MB RAM, 1.2 MB FLOPPY, FD/HD 
PVGAPLUS16 256KEXPANDABLETOSIZK ^ — —— — — AD | va MSN TER КЕ. 
640х480 • 800х600 16 ВІТ ХТ/АТ : ; А 4 


MICRO-LABS VSI 256K EXP TO 512K DTK BAREBONE SYSTEMS 


ыы cial АШ DTK-1000, 8088/10 MHZ, 0 WAIT STATES, ОК RAM, 150 
WATT P/S, AT STYLE CASE, 1 YR. WARRANTY $180.00 


8088/10 MHZ XT PIM-TB10 DTK-1230C, 80286/12 MHZ, 0 WAIT STATES, OK RAM, 2 
286/10МН2 AT MINI (PTM- 1030) SER/1 PAR, 200 WATT P/S, MINI AT CÁSE, 1 YR. 
баланатын EMO (мл ОЮ | DAC -NESUITWHZLOWATSTATES OK ДАМ 
( DTK-1230D, 80286/12 MHZ, 0 WAIT STATES, ОК RAM, 2 
286/16MHZ AT MINI AT (PHOENIX BIOS PTM-1630C | , › , , 
286/12MHZ AT MINI UP TO à MB) ! (РТМ-1233С) | SER/1 PAR (full size), 200 WATT P/S, AT CASE, 1 YR. 


386/20MHZ (PEM-2000) WARRANTY $395.00 


386/25MHZ БЕМ-20%) 79400 | DTK-1260B, 80286712 MHZ, 0 WAIT STATES, OK RAM, 
386/33MHZ (РЕМ-3300) 00 BUILT-IN MPG-FDC-HDC-SER-PAR, 150 WATT P/S, MINI 
386/SX (PPM-1630) AT CASE, 1 YR. WARRANTY $487.00 


r- DTK-2000, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2 
RAM UPGRADE | SER/1 PAR 200 WATT P/S, TOWER CASE, 1 YR. 
150NS 120М5 100М5 | WARRANTY $1060.00 


256K x 9 ІВМ SIMM 1700 2500 31. | DTK-2030, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2 
wee - = ОЯ | $ЕВ/1 PAR, 200 WATT P/S, MINI 386 CASE, 1 YR. 
256K x 1 DIP 200 225 2 WARRANTY $1000.00 


256K x 4 DIP -- 9.00 Р | | 
64K x 1 DIP 100 135 ACCESSORIES 
DAS EUNT сый эы = — — — SURGE PROTECTORS & POWER CENTERS 


COPROCES ORS 6 OUTLET W/SURGE METAL (WPOO2AI) 9.26 


6 OUTLET WALL MOUNT W/LIGHT (WY1031) 10.60 
V-30 REPLACES 8086 80287-10 (10MHz) 6 OUTLET W/EMI-RFI NOISE FILTER (М/РООЗАМ) 1267 


8087-3 (SMHz) : 80387-16 (16MHz) 6 OUTLET EMI/RFI & MODEM (WP003C) 15.93 
eA qr: \ | qu d EMH ; POWER CENTER 5 LIGHT ROCKER SWITCHES (WP005) 23.93 
- 7 я - 2 : 
80287-6 (6МН2) 80387-33 (33MHz) ————————— SWITCH BOXES 
80287-8 (BMHz) AB PARALLEL (CE362) 1593  AA/BB PARALLEL 
AB SERIAL (CE252L) 15.93 CROSSOVER (CE36X) 23,33 
ADD ON CARDS ABCD SERIAL (CE254L) 2260 АВ2 СЕМТ 1 0825 (СЕ25362) 1995 


AA/BB SERIAL (СЕ25Х) 2250 АВ2 ОВ25 1 CENT (СЕЗ6252) 19.95 
MONOCHROME TEXT ONLY САВО (MTO) 600 640K RAM CARD XT (РІІ-129) 22.00 TAND 
МОР (РІ-143С) 3500 386 RAM CARD EXP ТО 8М (PEI-301) 7400 nM SN 
CLOCK CARD (РІ-146) 00 ARCNET CARD (РСІ-001Р) 74,00 CPU STAND (UNIVERSAL) PLASTIC (CPUP) 733 PRINTER STAND 2 PC. PLASTIC (PLP) 193 
COLOR GRAPHIC PRINTER 00 ACTIVE HUB (PCI-002) CPU STAND (UNIVERSAL) METAL (CPUM) 15935 MONITOR STAND 14” TILT & SWIVEL (41588) 395 
RS 232 CARD XT/AT (РІ-108) 00 ETHERNET CARD | CPU STAND W/CASTERS METAL (CPUMC) 2393 МЕТА SWING ARM COPY HOLDER 80 COL 
NO SLOT CLOCK ON CHIP XT 2000 GAME CARD (Pli-116) 12! KEYBOARD DRAWER OVER COUNTER (CH80A) 
PRINTER CARD PAR XT/AT (PII-109) 00 ELIMINATOR GAME CARD (GRAVIS) | (OCKBD} 3300 METAL SWING ARM COPY HOLDER 
AT/XT 1/0 S (OPTIONAL PAR) 3000 AT IDE CONT. WITH S/P/G (РТІ-217) KEYBOARD DRAWER UNDER CARRIAGE 132 COL (CH132A) 
FDC XT W CABLE Pll- "аы 9. OY STICK P era xU ы l (UCKBD) 2395 COPY CUP PLASTIC (CHSA) 

DC XT W/CABLE (РІІ-101) 00 J /ХТ/ 

XT/AT НІ DEN FC 1.2/1.44 (РІ-1518) 00 ANALOG JOYSTICK XT/AT (GRAVIS) KEYBOARD SLIDE AWAY (KSA) 020933 COPY HOLDER 80 COL (CH80) 
XT/AT НІ DEN 4 DRIVES (РІ-158) 4300 ENBEDDED H/D CONTROLLER AT (PTI-21647.00 а е Қ POOLE erie 4 һе ҮЗЕ с-та 132 COL (CH132) 
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Jerry tries to teach 
an old hard disk drive 
some new tricks 


ou’re getting this part of the 
column live. That is, as I’m 
writing this, out in the Great 
Hall I’m doing a backup of Ro- 
berta Pournelle’s Kaypro 386i onto a 
Maximum Storage APX-4200 WORM 
(write once, read many times) drive at- 
tached to the Zenith Z-386. The files are 
being transferred over Traveling Soft- 
ware’s LapLink III, but they’re coming 
from downstairs, so I had to use the com- 
pany’s DeskLink cable adapters that 
allow you to send files through a tele- 
phone cable. 

To make LapLink III do that—transfer 
files over a telephone cable instead of the 
big hydra-like cable Traveling Software 
furnishes with the program—you have to 
invoke LapLink III with the command 
“LL3 /3," where /3 stands for “3-wire” 
(even though there are four wires in a 
telephone cable). I know I've said all this 
before, but some may have tuned in late. 

Anyway, while that's going on, I'm 
writing this intro. I'm also kicking my- 
self because while LapLink in Turbo 
Serial mode is pretty fast, a much faster 
way to accomplish this would have been 
to take the WORM drive and its control- 
ler downstairs, install the WORM in Ro- 
berta's machine, and use XCOPY to 
transfer all her files; however, I didn't 
think of that until I'd done much of the 
job already. 

I didn't think of it because her ma- 
chine is set up in a manner that makes it 
awkward to get into its case, so we gener- 
ally back up her stuff with a serial con- 
nection—but today the whole point of the 
exercise is to get a complete backup onto 
a WORM disk cartridge so that I can in- 
stall a new disk drive controller into her 
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machine. Clearly that’s going to require 
me to open the case. 


Double Your Capacity 

It all started at Comdex. For some time, 
my son Alex, who does data recovery 
and hard disk drive installation consult- 
ing, had told me I ought to connect up 
with Perstor, a disk drive controller com- 
pany. Comdex in Las Vegas tends to be 
the most hectic week of my year, but I 
noticed that Perstor was having a recep- 
tion at Bally’s, which is where many ex- 
citing new start-ups are assigned. 

At the reception, I started talking to 
Perstor Vice President Mark Fife, and I 
discovered that, in theory at least, they 
make exactly what we need to upgrade 
Roberta’s favorite machine: a disk drive 
controller that will let us nearly double 
the capacity of her hard disk drive. 

Since she mostly uses her machine for 
word processing and communications— 
she runs the education conference on 
BIX, as an example—she’s more than 
happy with the speed of the Kaypro 386i, 
even though it's quite an old machine. 
I've offered to swap it for a newer com- 
puter, but she's not interested. She likes 
that Kaypro. The problem is that it came 
with a 40-megabyte hard disk drive, and 
she's just about filled that up. 

“Мо problem," Mark Fife told me. 
“The Perstor controller will let you re- 
format that drive to about double the 
original capacity. It will be faster, too." 

When we got back from Comdex, the 
Perstor controller, the PS180-16FN, was 
waiting for us; so now we'll see, which is 
why I' m backing everything up. 


The *Gotcha" Syndrome 

It's probably as well that I'm writing this 
while I wait for the backup, but that isn't 
what I'd intended to do. Га intended to 
play a game called Star Command from 
Strategic Simulations. When I first got 
the game, it seemed to have most of the 
elements I like in a computer game: sci- 
ence fiction, exploration as well as con- 


quest, and a varied scenario. Getting 
started is a bit tedious, and the user inter- 
face leaves much to be desired, but it 
looked interesting. 

What I found, though, is that the pur- 
pose of this game isn't for the player to 
have fun: the purpose of the game is to 
demonstrate the cleverness of the pro- 
grammer. No matter what you do in this 
silly game, there's going to be a “got- 
cha." If you spend time exploring to dis- 
cover which planets need what items and 
then go find places that will sell them, 
you'll discover there's so little profit it's 
not worth your time. If you spend time 
bashing random bad guys—the only real 
way to raise money—so that you can buy 
expensive weapons, you'll find that the 
first thing that's destroyed in combat is 
that expensive new equipment. 

Worse: it can't get better. You don't 
get any new experience points (and thus 
ability upgrades) until you complete mis- 
sions, and about four missions into the 
game is one so tough that the only way to 
complete it, at the level you will have 
achieved by then, is sheer luck. 

I know, because after the first couple 
of futile attempts, I took the time and ef- 
fort to buy about the best equipment pos- 
sible for my troops; and it's still a series 
of random events whether I can even get 
to the place I need to go to begin the mis- 
sion scenario—and there the preliminary 
battle will unerringly destroy most of my 
expensive equipment before I can explore 
the stuff on the planet's surface. I sup- 
pose I could spend hours and hours col- 
lecting money to buy spares, but I doubt 
it would do any good. 

I doubt it, because so far, no matter 
what I’ve done, the programmer has an- 
ticipated me. I can imagine the program- 
mer cackling with glee as yet another ob- 
stacle is put into the game. “Think 
they'll outsmart me and have fun with 
this, do they? ГТ fix them!" 

In part, the game is controlled by a 
random-number generator, so if you play 

continued 
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a scenario often enough, you'll probably 
get through it; but “often enough" can 
mean a dozen and more times, each time 
starting from the beginning because you 
can't save in intermediate situations. 
Where is the fun in that? 

Meanwhile, the user interface is really 
stupid: if a character buys a new weapon, 
he has to go pick a fight with someone 
before he can equip himself with it, be- 
cause the "change weapons" menu 
comes up only in combat. If you want to 
have characters exchange equipment, it 
must be done in space; you can't do it at 
the star base where you bought it. And 
on, and on, layer after layer of silly 
menus. They list a dozen play testers in 
the manual, but I can't believe they actu- 
ally played this game. 

The moral of all this is simple: games 
ought to be designed for the player, not to 
build the ego of the game designer. Stra- 
tegic Simulations usually does better 
than this. 


The Perstor Saga Continues 

Once I'd backed up Roberta's hard disk, 
it was time to open the machine and 
change controllers; and that produced the 


Remember when sending a fax meant leaving 


your desk? Or when faxing on the road was 
almost impossible? 


Those days are over. Introducing the 
WorldPort 2496™ portable fax and data 
modem. 


Since it's external to your computer, it's easily 
shared around the office. And since it's battery 


powered and uses RJ11s or optional acoustic 
couplers, it connects to public phones and 


PBXs anywhere. Via Bell and CCITT standards 


worldwide. It even sends and receives fax and 
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first problem. Kaypro set up the 3861 so 
that you can't put the cables in wrong. 
They did this by filling in one hole in 
each cable connector and cutting off the 
corresponding pin on the controller 
board. Since there aren't any cut pins on 
the Perstor board, it's physically impos- 
sible to connect up their board. 

That brought on the first of, alas, 
many calls to Perstor. “Be sure the little 
‘1’ etched on the board is in the same 
place on your old controller and ours, 
and then snip the corresponding pin," I 
was told. “No controller uses that line for 
anything." This took 5 minutes. I didn't 
bother to remove the hard disk drive. 

Next: what kind of drive is this? As 
with many older machines, we have the 
user's manual for the 386i, but if there 
was ever a technical manual, it's long 
gone. It's a full-height Priam hard disk 
drive that formats to 40 megabytes and 
change. Typical of our experience with 
Priam and Kaypro equipment, it has 
never given us the slightest trouble de- 
spite its age and very hard usage. This 
was the first 80386 computer to come to 
Chaos Manor, and the drive has never 
been out of the machine. 


This Should Go On Your Desk 
For The Same Reasons it Goes 
On The Road. 


data messages 
unattended or 
while you run 
applications. 


But best of all, from your desktop or laptop, 
you can instantly connect with practically 
anyone anywhere who owns a fax or modem. 


Unless, of course, they’ve ventured out on the 
road without опе, 


Call us today at 800-541-0345 (іп New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 


The only real clue was a sticker pro- 
claiming this a Priam ID40, but we 
couldn’t find anything else about it. Un- 
fortunately, the software wants to know 
the number of heads and cylinders on 
your drive. Another call to Perstor. 

Perstor didn’t have any record of the 
Priam ID40, which is apparently a desig- 
nation used by Kaypro. Kaypro no longer 
makes the 386i, and whoever answered 
the phone didn’t think they could find out 
about the disk drive. Priam is reorganiz- 
ing, and I wasn’t able to make contact 
there. Mark Fife suggested I try 1024 
cylinders and five heads. 

The PS180-16FN owner’s manual is 
typical of stuff put out by real techno- 
weenies. In some places it gives you com- 
plete information, and in some places it 
doesn’t bother. It’s all clear enough, but 
there are a few glitches, particularly 
when it comes to telling you how to make 
a working copy of their software disk. 

It’s all fine if you have two floppy disk 
drives, but if you’ve got only one, it’s go- 
ing to drive you nuts: they have a batch 
file that copies about 20 files one at a 
time. This means if you have only one 

continued 
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Cheetah Gold 425/0 


e INTEL 25MHZ i486 CPU/FPU 
e FULL 16MB of 70NS System Memory 
e Tower Case with 450/W Power Supply 
e ESDI Caching Disk Controller with 
Dedicated Processor and 512K Memory 
e Super Fast 383 MB ESDI Hard Drive 
e 1024 x 768 Premium VGA Card 
e 14" Premium VGA Color Monitor 
e 1.2MB & 1.44Mb Floppy Drives 
e 2 Serial & 2 Parallel Ports 
e 101 Key Keyboard 
e Cheetah Gold 425/D $9,995 ! 
(Other models from $5,995) 


€ Price subject to change 

Ф 20% Refundable deposit required 

e Subject to availability of INTEL 
25MH7Z 80486 chips. A surcharge may 
apply if Cheetah's cost of i486 chips 
exceeds $950 each. 

€ VISA, MasterCArd and American Express 
add 4% 

€ Delivery date subject to the availability 
of 486 chips. 


Cheetah International, Inc. 
1003 West Cotton Street 
Longview, TX 75604 
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»* 8 Mbytes of memory + 2 serial ports. 
Extended and expanded memory. LIM 4.0. 
Works with all of your programs. 
Run DOS or 05/2 effortlessly. | 
Fast and simple switchless installation. 
 Auto-configuration for all operating systems. 
Works in all Micro Channel™ computers. 
Expanded memory 10 times faster than Intel. 
Risk free guarantee. Two year warranty. 
IBM approved ID. Best price. Fast delivery. 
Call today 1-800-234-4232 or 617-273-1818 


PS/2 and Micro Channel are trademarks of IBM 


Capital Equipment Corp. 
Burlington, MA. 01803 


disk drive, you'll be swapping disks until 
your arm is tired. My notes for this part 
of the operation start off with mild com- 
plaints and end up with unprintable lan- 
guage. 

Barring tennis elbow from disk swap- 
ping while making a working floppy 
disk, there was no problem. First you use 
your AT Setup program to tell your sys- 
tem there is no hard disk drive, and then 
you boot up with the painfully con- 
structed floppy disk and follow instruc- 
tions. In a minute, I came to the question 
of interleaving. 


The Interleave Obfuscation 

In what was probably the best book ever 
written on the game of bridge (Why You 
Lose at Bridge, alas, long out of print), 
S. J. Simon said “a little knowledge is at 
least twice as dangerous." That's cer- 
tainly true for interleave settings. 

A disk drive is formatted into tracks 
and chunks of tracks known as sectors. 
Sectors are physically laid out end to end 
around the track; interleave refers to the 
way your disk drive controller reads in- 
formation from those sectors. An inter- 
leave of 1-to-1 means that the sectors are 
numbered the way they lie on the track, 
in consecutive order. An interleave of 2- 
to-1 means that the disk drive is for- 
matted so that consecutive logical sectors 


68 BYTE * MARCH 1990 


don't correspond to the physical order; 
the controller reads every other sector. 
An interleave of 3-to-1 means that the 
controller reads every third sector. 

You'd think, then, that you'd get the 
fastest data transfer with an interleave of 
1-to-1, and indeed some controller man- 
ufacturers advertise that their systems 
have a 1-to-1 interleave, as if that's al- 
ways the best. The fact is, though, that a 
1-to-1 interleave isn't necessarily going 
to make for the fastest disk drive system, 
because the disk drive and controller 
aren't necessarily the slowest compo- 
nents of the system. 

That's particularly true with the Per- 
stor controller, which strips data off the 
hard disk at a full 9 megabits per second, 
which is faster than most computer buses 
can accept the data. At a 1-to-1 inter- 
leave, then, the controller gets a sector of 
data, but now, by the time the computer 
has accepted that data, the disk head has 
got past the beginning of the next sector. 
You now have to wait for the disk to rotate 
all the way around before you can get any 
more data. Thus, you have an effective 
interleave not of 1-to-1, but of 9-to-1. 

The Perstor software offers to calcu- 
late the proper interleave for your com- 
puter system. You should let it do that. It 
takes longer than you think, and while 
it’s doing that, it looks as if your com- 


CHAOS MANOR 


puter has locked up. I stared at an un- 
changing screen long enough that I 
thought something was wrong and had 
dialed Perstor when suddenly things be- 
gan to happen. 

Ilet the call go through to get someone 
there to make a note: they really ought to 
put a message on-screen, or make things 
flash, or at least note in the manual that 
this can take several minutes. I'm told 
they'll do something about that in the 
future. 

In our case, the proper interleave was 
3-to-1. That number will be right for 
many older AT systems, and it's more or 
less independent of the kind of disk 
drive. 


Problems 

The next step is low-level formatting. 
Unlike high-level formatting, which is 
what you get with the DOS FORMAT 
command, low-level formatting com- 
pletely and irrevocably removes all data 
from your disk. Some utilities can re- 
cover information after a high-level for- 
mat, but nothing will get it back after the 
low-level job. I'd previously backed up 
everything onto the WORM drive, so I 
let the program have at it. 

Everything seemed to go well. The job 
took about 10 minutes. Once the disk 
drive is formatted, the software asks if 
you want a media examination. You 
should definitely do that. The test will 
destroy any data on the disk, but after a 
low-level format there won't be any. 

You're then asked whether you want to 
add any disk drive defects as listed by the 
manufacturer. The manual makes a 
point of saying it's important that you do 
it, but in fact you shouldn't. Often, the 
Perstor controller will be able to make 
use of sectors that your original control- 
ler had trouble with, and besides, the 
Perstor tests will have found any unus- 
able sectors. If you're at all concerned, 
the thing to do is finish the installation, 
and when your system is up and running, 
use something like Golden Bow's 
Vmarkbad (which comes with their Vopt 
program, definitely recommended) to 
examine the disk drive just in case. 

Once the format job is done you can re- 
boot, still with the floppy disk of course. 


FDISK Is Stupid 
It was then time to partition the newly 
formatted disk drive. Alex is fond of the 
SpeedStor utilities for doing this, but I 
try to keep Roberta's system as vanilla as 
possible, so I booted with my IBM DOS 
3.3 master disk and ran FDISK. 

FDISK couldn't find the hard disk 
drive. 
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Now, FDISK isn’t a very smart pro- 
gram. As I’ve reported before, it will not 
only allow, but encourage, you to do 
things you'll regret. Even so, it ought to 
find the drive. Time for another call to 
Perstor. 

Mark Fife referred me to a technical- 
support person. After I described what 
I'd done, he wondered about one of the 
steps. "When you used the Setup pro- 
gram to tell the system you don't have a 
hard disk drive, what hard disk drive 
type did it think you already had?" 

The Perstor installation instructions 
hadn't told me to record that, but fortu- 
nately I'd done it anyway, because if this 
Perstor upgrade didn't work, I'd have to 
put Roberta's machine back the way it 
was, and I would need that information. 
“Type 17," I said. 

"There's your problem," he said. 
"That's five heads and 977 cylinders, 
not 1024. You'll have to reformat with 
the right information." He also assured 
me I'd done no harm: you can format a 
disk drive any way you like. It won't 
work properly if you lie to the controller, 
but you won't hurt the drive itself. 

“How do you know what type 17 is?" I 
asked. It turns out Perstor has a table that 
relates drive "type" as demanded by the 
Setup program and the actual drive 
specifications of heads and cylinders. 

Anyway, I gave the Perstor program 
the new parameters and set it to work, 
and then I had to go to an appointment. 
By the time I got back, it was after office 
hours in Perstor's time zone; and al- 
though I'd reformatted to the new (and 
correct) specifications and did every- 
thing else right, FDISK still couldn't 
find my hard disk drive. 


Reinforcements 

At this point, it was clearly time to call in 
the heavy artillery. I mean, what's the 
point of sending your kids to college if 
you can't pick their brains? So I called 
Alex, who got his degree in computer 
science and makes a good living recover- 
ing data from crashed hard disk drives. I 
explained the problem. “Worse,” I said, 
"it's your mother's system, and she 
wants it working. Now." 

Alex came over, but he couldn't make 
it work either. The best we could do was 
put the system back the way it was with 
the original Western Digital controller. 
Alex noticed that Roberta has a lot of lit- 
tle bitty files in her system, and he used 
SpeedStor to change the sector size from 
4K bytes to 2K bytes. This means that the 
minimum file size is now 2K bytes, thus 
saving some disk space at the minor ex- 
pense of having the SpeedStor driver 
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software take up a bit of memory; but 
clearly we hadn't doubled Roberta's disk 
capacity despite our promises. 

Alex couldn't figure it out. "I know 
Perstor works. We install it for clients. 
We've put Perstor controllers in a couple 
of dozen systems, and I've never had any 
problems." 

All of which left me in a dilemma, be- 
cause this column is based on what hap- 
pens here, and what had happened here 
was that it didn't work. 


Comes the Dawn 

Next day Roberta needed her machine, 
so I left it alone; the morning after that 
she had an appointment. “Did you make 
any new files yesterday?" I asked, but 
that was silly. Of course she had. I strung 
the DeskLink cable between her machine 
and the Z-386 with its WORM drive and 
used LapLink III; this time, I noticed 
there was a “date” feature in the LL3 
options. 

You can tell it to copy all and only 
those files from a given date, before that 
date, or after that date. I set that to our 
last backup date and let fly; sure enough, 
LapLink searched through all the direc- 
tories and subdirectories and found the 
half-dozen or so files she'd accessed and 
rewritten since the last backup. That's 
one great program. 


That done, I took the machine apart, 
reinstalled the Perstor controller, and di- 
aled—well, punched—the by-now-fa- 
miliar Perstor number. This time they 
weren't fooling around: they put me 
through to Safa Matin, who's one of their 
best technical people. We went through a 
number of tests, including making cer- 
tain that Га chopped off the proper pins 
and had the cables connected up right. I 
removed the disk drive from the cage and 
checked to see that it had a terminating 
resistor. We did a bunch of other stuff. 

"Cables. Have you got a spare data 
cable?" 

I nearly kicked myself. For years I 
have been telling readers that if things go 
wrong, one of the first things to suspect 
is cables. Worse, I've known for years 
that the flat disk drive connector cables 
are subject to failure at the connector 
ends when you unplug them and plug 
them back in. I should have checked the 
cable first thing. 

This time, though, it wasn't the cable. 
We still had a problem. 

Under Safa Matin's direction, I loaded 
in DEBUG and did some tesis. The re- 
sults weren't good. 

“The drive has changed state," he 
said. "Let's try this. Leave the system 
powered up but pull the power cable off 
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е Mouse support 

e Pull-Down Menus 

e Columnar Blocks 

e Compiler Support 

е Regular Expressions 

e Best Multi-Level Undo 

e DOS, XENIX and FlexOS 

е Also VEDIT $69, VEDIT Jr. $29 


FREE Evaluation Copy 
Call 1-800-45-VEDIT 


After VEDIT hit the pages of BYTE 
magazine in 1980 it became the #1 pro- 
grammer's editor virtually overnight. In 
January 1982, VEDIT was the first editor 
available for the revolutionary IBM PC. 
Since then, nearly 100,000 programmers, 
engineers and writers have been enthusi- 
astic users of VEDIT. 


The new VEDIT PLUS version 3.2 offers 
stunning performance, versatility and 
ease of use. Completely written in assem- 
bly language, it's lightning fast and small 
(66K). New features include 1000 level 
undo, columnar blocks, regular expres- 
sions, pull-down menus with "hot" keys 
and context sensitive help. You also get 
multiple file editing, windows, unlimited 
keystroke macros, automatic indenting 
and total configurability. 


Source level debugging and easy assign- 
ment to keystrokes are just two reasons 
our macro language is the most powerful 
and practical available. The integrated 
compiler support is menu driven, highly 
flexible and ready to use for Microsoft, 
Borland and many other compilers and 
assemblers. 

Only VEDIT PLUS lets you edit really large 
files of up to8 million lines and 8000 chars/ 
line. Installation is easy; VEDIT.EXE is all 
you need —no overlays, no environment 
variables. 

Join the legend. The new VEDIT PLUS is 
the productivity breakthrough you have 
been looking for. $185. 


CompuView 


РО. Box 1586, Ann Arbor, МІ 48106 
(313) 996-1299 е Fax (313) 996-1308 
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ITEMS DISCUSSED 


AutoPilot 

Microcom Software Division 
55 Federal Rd. 

Danbury, CT 06810 

(203) 798-3800 

Inquiry 983. 


Inductel Reference Series 
Funk & Wagnall’s 
all others ........ ле... 

Inductel, Inc. 

18661 McCoy Ave. 

Saratoga, CA 95070 

(408) 866-8016 

Inquiry 984. 


PageGarden 

Software Garden, Inc. 

P.O. Box 373 

Newton Highlands, MA 02161 
(617) 332-2240 

Inquiry 985. 


the disk drive." I did that and then went 
into DEBUG and used that to change sev- 
eral bytes in memory. I wouldn’t have 
had the foggiest notion of what to do 
without directions. 

“Now try FDISK.” 

No problem. FDISK could find the 
drive; but when I rebooted, it lost it 
again. Going in with DEBUG showed 
that we were back where we’d been. 

“What is the model of that drive?" 

When I'd pulled the drive out of the 
case, I found a new label plate. “It says 
V-150." 

"Its the ‘seek complete’ problem," 
Safa said. “That is one of the oldest 
models of Priam disk drives. It doesn’t 
properly handle the seek complete sig- 
nal. We called Priam’s attention to the 
problem years ago, and they fixed it on 
all their subsequent models." All of 
which was fine, but it wasn’t going to 
help me now. I thanked him and hung up 
to think about the situation. 

I could just put it back the way it was, 
but I hated to do that. Finally, I called 
Alex. “I need a hard disk drive. Got one 
in stock?” 

An hour later he brought over a re- 
conditioned CDC Wren-5 Model 94205- 
51, presumably one he’d refurbished 
after recovering data from it for a client. 
The 51 indicates that its nominal capac- 
ity is 51 megabytes unformatted, mean- 
ing that it normally formats to about 40 
megabytes. It also comes with papers 
listing the number of heads and cylinders 
and other vital information. 

For years, CDC and Priam have had 


PS180-16FN 

Perstor Systems, Inc. 
1335 South Park Lane 
Tempe, AZ 85281 
(602) 894-3494 
Inquiry 986. 


Star Command 

Strategic Simulations, Inc. 
675 Almanor Ave. 
Sunnyvale, CA 94086 
(408) 737-6800 

Inquiry 987. 


the reputation of being the best-quality 
drives on the market. Unfortunately, as I 
write this, Priam is in financial diffi- 
culty, and CDC has been bought out by 
Seagate, a company that, to put it deli- 
cately, doesn’t have quite the same repu- 
tation for quality control that CDC has. 
Alex says that so far CDC remains an au- 
tonomous part of Seagate, with the same 
high standards as always. 


Happy Ending 

It took about 5 minutes to install the new 
CDC drive. Unlike the Priam drive it re- 
placed, this drive is half-height, and it 
has a "selected" light on the drive itself. 
There was no problem fitting it into the 
Kaypro case. 

There was no problem with the Perstor 
software, either. I merely followed in- 
structions, letting the software compute 
the interleave factor (3-to-1), format the 
disk drive, and examine it for defects. 
When it asked for disk drive defect infor- 
mation, I didn't enter any, even though 
the drive had come with a list of about a 
dozen bad sectors. 

FDISK had no trouble finding the disk 
drive, nor in partitioning it. We got 
drives C and D at 33 megabytes each and 
drive E at 11 megabytes, for a total of 77 
megabytes formatted on a drive that's 
supposed to have only 51 megabytes un- 
formatted (or 41 megabytes formatted). I 
then transferred all Roberta's software 
from the WORM drive—Alex says it ran 
faster because the data was flowing down- 
hill—and ran Vmarkbad. No bad sectors. I 

continued 
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Mp fe In false 


THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 


rrm = 


COMPLET ІЗ STAT ATISTIC Al L SYST EN ШЕН “ 
WITH DATA BASE MANAGEMENT — 
| ANDGRAPHICS —— 


À powerful, comprehensive, elegant, and super-fast statis- 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. B The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli- 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). W CSS features compre- 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit/ 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. ШАП statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). В Ali 
CSS screen output is displayed via customized Scrollsheets™ 
(1.6., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. B The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym- 
phony, dBII, dBIII + , DIF SYLK, . . . ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro- 
grams (Aldus, Ventura). W CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. @ CSS precision exceeds the standards of all common 
precision benchmarks. B Technical note: The CSS user 
interface and all 10 were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. WB $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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2325 East 13th Street = Tulsa, ОК 74104 = (918) 583-4149 
Fax: (918) 583-4376 
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Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax: 040/4911310, StatSoft UK -—— ОК), ph: 0462/482822, fax: 0462/482855, StatSoft Pacific нен Australia), 
ph: 613-497-4755, fax: 613-499-7410, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: 
Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201; Korea: Geu! Bang (02) 272-1973. 
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People are talking about US. 


F77L-EM/32 


Port 4GB mainframe programs to 80386s 


with this 32-bit DOS compiler. Winner of PC 
Magazine's 1988 Technical Excellence Award. 
$895* 


F77L-EM/16 


Address up to 15MB on 802865 with this 


award winning extended-memory compiler. 
$695* 


* Requires DOS Extender ($195) 


When people talk about FORTRAN 
the name mentioned most often Is | 


The compiler of duca among reviewers and 
professionals. New Version 4.0 includes an 
Editor, Profiler, Linker, Make Utility, Weitek 
and 386 Real-Mode Support, Graphics. $595 


Lahey Personal FORTRAN 77 


Full ANSI77, Microsoft C and Borland C 
interfaces, Debugger, at an unbeatable price. 


Lahey 


Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401256 
FORTRAN IS OUR FORTE 


A professional workstation environment for OS/2 
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Hamilton C shell" 


" much more powerful than CMD.EXE...blindingly fast... 


we have a winner...a much-needed and well-done product.” 
— MIPS Magazine 


The superior alternative to the standard 
OS/2 command processor. Faithfully rec- 
reates the entire C shell language as de- 
scribed in the Berkeley 4.3 ИМІХ® Program- 
mer's Manual. Created explicitly for OS/2. 
Not one line ported from or created on any- 
thing but O5/2. Extensively multithreaded. 


Features: Command lineediting • History 
* Filename and command completion • 
Arrow and function keys * Enormous 
64KByte command lines е Aliases and shell 
procedures * PATH hashing * Recursive 
filename wildcarding % Fully nestable 
control structures * Powerful expression 
grammar * Command substitution  * 
Background threads and processes. 


Numerous utilities: cat, chmod, cls, cp, 
cut, diff, dirs, du, echo, eval, Ғагер, 
grep, hashstat, head, history, label, 
ls, kill, markexe, more, mv, popd, ps, 
pushd, pwd, rm, setrows, sleep, split, 
strings, tabs, tail, tar, tee, time, 
touch, tr, uniq, vol, wait, wc and others. 


Supports HPFS and long filenames. 


Requires OS/2 1.1 or later. All executables 
will run properly in à Presentation Manager 
window. Not copy-protected. 


$350.00. Unconditional satisfaction 
guarantee. MasterCard & Visa accepted. 
($365.00 Canada/Mexico; $395.00 elsewhere.) 


Hamilton Laboratories 
13 Old Farm Road, Wayland, MA 01778-3117, U.S.A. 
Phone 508-358-5715 * FAX 508-358-1113 * BIX hamilton 
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tried Norton Disk Doctor. Same thing. 

We ran Coretest, the disk drive speed 
test utility. Coretest reported the speed 
index for Roberta's system is 3.9; with 
the old controller it was 1.3, and al- 
though we changed the drive, that's 
about the improvement we would have 
got if we hadn't changed it, since the seek 
times and suchlike are about the same for 
the CDC and Priam drives. The speed 
difference is quite noticeable; even boot- 
ing up is much faster. 

So. Perstor's controller works fine. It 
will nearly double the capacity of your 
hard disk drive; it will make your disk 
drive system faster; and it may recover 
some ''defective" sectors while it's 
doing all this. While we've only just in- 
stalled it on Roberta's system, Alex has 
put Perstor upgrades into a number of cli- 
ent systems and has no hesitation in rec- 
ommending them. Provided that you 
have a standard drive in good condition 
and no defective cables, installation is a 
snap. 

The Perstor controller will work fine 
with most disk drives, including most 
older Priam drives; if you have any 
doubts, check with Perstor. 

I especially commend Perstor's tele- 
phone-support troops. Certainly they 
knew who they were talking to; but I find 
from talking to other Perstor customers 
that I didn't get special treatment. These 
people know their product and know how 
to tell you what to do to locate the diffi- 
culty. Depending on just how much 
hand-holding you need, they reserve the 
right to charge you for telephone consul- 
tation; that doesn't happen often, and if it 
does, the advice you get ought to be 
worth the money. 

Perstor has both 16-bit (AT) and 8-bit 
(XT) controller cards and software. If 
you have a computer that's good enough 
except that the hard disk drive is slow and 
doesn't have enough capacity, consider 
replacing your controller with a Perstor. 
Roberta is sure happy with hers. Highly 
recommended. 


Comdex '89 

It was by far the biggest Comdex yet. 
One notable event was the BYTE Break- 
fast, where we presented the Shelly 
Awards. Named for Comdex founder 
Sheldon Adelson, these are the BYTE 
editors' choices for hits of the show. 

The best party at Comdex was given 
by Seikosha Industries on Sunday night. 
It was quiet and elegant, excellent food, 
no loud entertainment—I have never 
understood why one would want to fill a 
room with interesting people and then 

continued 


“Xerox this memo’ 
"FedEx this proposal" 
“LapLink these files? 


When something becomes a standard, And LapLink III will even install itself 
using it becomes second nature. That's true automatically on a remote computer. 
about LapLink. It's so effective that it has That's in addition to ease-of-use and 
become the most popular productivity features like our popular split 
laptop-to-desktop and | screen design, flexible transfer options, 
desktop-to-desktop file INK and disk and printer sharing. 
transfer program ever. AP | For the same fast, error- 
And now Release ПІ М - free file transfers between 
improves on the original œ PCs and Macintoshes, get 
with added power— S LapLink Mac. And for 
while preserving the 5 more information about 
simple design that has any Traveling Software 
made LapLink the product, call us at 
choice of more major (800) 662-2652. 
corporations. LapLink III. The 
LapLink Ш offers standard in file transfer 
both serial and parallel file software. 
transfer, and you can take dd | 
advantage of par allel transfer Suggested Retail Price $149.95 


speeds of 500,000 baud or higher. 


It comes with a “six headed” universal cable 
that provides you with everything you need lll 
а 


to use both serial and parallel modes. 


Traveling Software, Inc. 
18702 North Creek Parkway, Bothell, WA 98011 
(206) 483-8088 
Traveling Software Europe 


Lords Court, St Leonards Road, Windsor 
Berks, SL4 3DB, England 
(44) 0753 831855 


LapLink is a reg. trademark of Traveling Software, Inc., Xerox is а reg. trademark of Xerox Corporation, FedEx із a reg. trademark of Federal Express Corporation. © 1989 Traveling Software, Inc. All Rights Reserved 
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make it impossible for them to talk to 
each other. Seikosha has several innova- 
tions in printer technology, and I suspect 
you'll be hearing more about them. 

The most courteous act at Comdex 
came when the Cheetah people tried to 
set up their new i486 machine as one of 
the exhibits in the Pick operating-system 
room and discovered they didn't have a 
working VGA monitor. Zenith Data Sys- 
tems generously lent them a Flat Tech- 
nology Monitor (FTM), not just for the 


day but for the length of the show. The 
Cheetah 486 ran the Pick operating sys- 
tem at impressive speeds, and with that 


wonderful Zenith monitor, it was one of 


' the more colorful demonstrations. I got 
to meet Dick Pick, and ГІ go to Orange 
County to see him sometime next month. 
More on Pick in another column. 

The most spectacular thing I saw at 
Comdex was a hospitality-suite demon- 
stration of VideoLogic's new video 


boards. I am supposed to be getting one 


Build your embedded PC or AT 
any way but big. 


MiniModule; АТ Disk: 


Interface to Embedded AT 


MiniModule/SSP; Controller Disk Drive | 


Dual Serial and Single 
Parallel Expansion — 


MiniModule/EGA; 
EGA Video Controller 


Little Board/286; “ll 


Single Board System 


MiniModule/Modem; 
2400 Baud Modem 


ШҰ MiniMedule/LCD; 
Controller for 640 X 200 
& Git X 400 LCD Panels 


Little Board plus Minimodules 


Embedded applications. Ampro 5 Little 
Board PC and AT compatible single board 
systems are ideal for embedded or dedicated 
applications. Specifically, applications which 
demand small size, high reliability, rugged 
design and low power consumption. Now, 
Ampro MiniModules allow you to build Little 
Board systems into a wider range of applica- 
tions while meeting these same requirements. 
Little Board/PC or /286. Take your pick. PC 
compatible or AT compatible. Both single 
board systems are equivalent to a mother- 
board and four expansion cards in a single 
5.75" X8" card. Both offer low power 
consumption, single 5V supply operation and 
0 to 70°C operating range. 

MiniModule Expansion. Extend your little 
Board based embedded system using Ampro 
MiniModules. These compact 3.5" X 3.8" 
boards provide CGA or EGA video interfaces, 


LCD or EL panel controllers, Arcnet LAN 
controller, 2400 baud modem, serial/parallel 
port expansion or an interface to hard disks 
with embedded AT controllers. Stack 'em 
vertically or side by side. Build a big system in 
small space. 

Complete information. Fast. Call us at the 
number below. We'll immediately forward 
specifications and details on the Little Board 
family of single board systems and Mini- 
Modules. Then, you can build your embedded 
system. Any way but big. 

All trademarks are the property of their respective owners 


408-734-2800 


SINGLE BOARD SYSTEMS 
Ampro Computers, Inc., 1130 Mountain View/Alviso Road 
Sunnyvale, CA 94089. FAX (408) 734-2939. TLX 4940302 


USA - contact AMPRO for the name of your nearest rep. Australia - 61 3 720-3298; Austria 43-222/31091 10; Canada - (601) 438-0028; Denmark - 455 3 66 


Distrilunors: 
20 20, Finland -358 0 585-322; France - 331 4842-2222; 


, West - 49 6151 7305-35; Hong Kong/PRC - 5 8613118; Israel - 972 3 49-16-95; Italy -39 6 811-9406; Japan - 81 3 


257-2630, Netherlands - 31 10-41 1 8521; Norway - 46 8 28-72-86, Sweden - 46 B 28-72-86, Switzerland -41 1 740-41-05, United Kingdom - 44 2964 35511 
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soon, so more then: but imagine being 
able to have your favorite TV channel go- 
ing in a small window in your Zenith 
FTM while you bang away at your word 
processor. And other such marvels. 

The most impressive small company— 
actually one of the most impressive com- 
panies of any size—was Sota, with new 
state-of-the-art (which is what their 
name stands for) high-resolution, mono- 
chrome VGA systems, upgrades for older 
AT systems, and generally a broad line of 
high-tech capabilities. It’s worth keeping 
up with Sota to see what they're doing. 

I suppose the oddest event at Comdex 
was to be asked to go to the Ashton-Tate 
booth, where I was presented with a bot- 
tle of Russian cognac. It appears that the 
programmers’ association over there had 
voted me the most popular computer col- 
umnist in the USSR and sent the cognac 
through the Ashton-Tate Moscow rep as 
a token. I haven't quite recovered from 
the shock, but then there are a lot of 
things happening over there. I certainly 
appreciate the honor. 


Look That Up... 

Comdex this year spread all through Las 
Vegas. When leaving town, we stopped 
at the Tropicana, the last hotel on the 
strip, where we saw the Inductel people. 

Inductel, you may recall, publishes the 
Funk & Wagnall's Standard Desk Dic- 
tionary, as well as a 26-language transla- 
tor and a bunch of McGraw-Hill techni- 
cal dictionaries. The dictionaries reside 
on your hard disk, and all of them can be 
accessed through the same software; that 
software can be memory-resident or in- 
voked as a stand-alone program. In my 
previous report, I was enthusiastic about 
the program but disgusted with their in- 
stallation procedures. 

Apparently someone at Inductel actu- 
ally listens. They're revamping the man- 
ual, changing the installation, and get- 
ting to work on the user interface. By the 
time you read this, the Inductel Refer- 
ence Series will be considerably im- 
proved, mostly along lines suggested in a 
previous column. 

My previous rating was "infuriatingly 
excellent." We'll see what comes out of 
the improvements. Meanwhile, they've 
sent replacements for the bad distribution 
disks I had before, and this time I got the 
program running without a hitch in Big 
Cheetah. It really is fast, and although I 
still think the user interface is counter- 
intuitive, you can get used to it. If you 
want an on-line dictionary system, this is 
very complete, and I'm rapidly becom- 
ing addicted to it. 

continued 


Nasties. 


ТМ 


Nasty over-write? No sweat! 


Soft-ICE memory range break points help you 
track down memory over-write problems 
whether you are doing the over-writing or 
another program is over-writing you. 


Hung program? No problem! 


When the system hangs, you now have hope. 
With Soft-ICE you can break out of hung 
programs no matter how bad the system has 
been trashed. And with Soft-ICE’s back trace 
ranges you can re-play the instructions that led 
up to the crash. 


Program too large? Not with Soft-ICE! 


Soft-ICE runs entirely in extended memory. This means 
you can debug even the largest DOS programs. And 
since your program runs at the same address whether 
Soft-ICE is loaded or not you can find those subtle 
bugs that change when the starting address of your 
code changes. 


System debugging? Soft-ICE is a natural! 


Soft-ICE is ideal for full source level debugging of TSRs, 
interrupt service routines, self booting programs, DOS 
loadable device drivers, real-time kernels, non-DOS O/Ss 
and ROMs. Soft-ICE can even debug within DOS & BIOS. 


Soft-ICE $386 


Buy All 3 —Save $186. 


30 day money-back guarantee 
Visa, MasterCard and 
AmEx accepted 


Bus A debugging 
tool tough enough to 
handle the DOS 


| мем Product/New Idea > | 


Finds overwrites and un-initialized 


MagicCV | 5199 pointers automatically 
MagicCV for Windows $199 All the protection of a protected O/S 
Buy Soft-ICE & MagicCV(W) under DOS 
—Save $86. Bounds Checker - $249 
Buy MagicCV and MagicCVW 
—Save $100. 


Mega, 
TECHNOLOGIES 


CALL TODAY (603) 888-2386 
or FAX (603) 888-2465 


.O. BOX 7607 W NASHUA, NH Ш 03060-7607 


New Version 2.0 


How Soft-ICE Works 


Soft-ICE uses the power of the 80386 to sur- 
round your program in a virtual machine. 
This gives you complete control of the 
DOS environment, while Soft-ICE runs 
safely in protected mode. Soft-ICE uses the 
80386 to provide real-time break points on 
memory locations, memory ranges, execution, 
1/ О ports, hardware & software interrupts. 
With Soft-ICE you get all the speed and power of 
a hardware-assisted debugger at a software price. 


Don't want to switch debuggers? 


You don't have to! 


~ Soft-ICE can run stand-alone or it can add its 
powerful break points to the debugger you already 
use. Use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set 
powerful real-time break points. When a break point 
is reached, your debugger will be activated automatically. 


MagicCV with Soft-ICE 


Using Soft-ICE with CodeView gives you the features 
necessary for professional level systems debugging, 
MagicCV and Soft-ICE can work in concert with Code- 
View to provide the most powerful debugging platform 
you will find anywhere. 


"These may be the only two products I’ve seen in 
the last two or three years that exceeded my wildest 
expectations for power, compatibility and ease-of-use.” 
— Paul Mace 
Paul Mace Software 


RUN CC CODEVIEW , 
IN 8K 


MagicCV 


CodeView is a great integrated "T but 
it uses over 200K of conventional memory. 
MagicCV uses advanced features of the 
80386 to load CodeView and symbols in 
extended memory. This allows MagicCV to 
run CodeView in less than 8K of conven- 
tional memory on your 80386 РС. 


NEW — Version 2.0 includes EMS 4.0 driver. 
Attention Windows Developers! 
Version available for CVW. 
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AutoPilot 

One of my pet peeves is inadequate In- 
stall programs, as, for instance, last 
month’s example of the WORM software 
that wouldn’t install from the B drive. 
Incidentally, we do make progress: Max- 
imum Storage just sent me an update to 
its software, and this one will install 
from any drive you can get it on. 

One way to make reasonable Install 
programs would be to use something like 
AutoPilot. This program advertises that 
it “picks up where DOS left off"; and 
that's not a bad description. AutoPilot is 
a job-control-language compiler. It will 
enhance your old DOS batch files, and 
much more. The language is rich and 
powerful. It will create menu-driven 
scripts. There's even an editor. It would 
be ideal for making Install programs. 

Alas, you can't use AutoPilot that 
way, because it doesn't have any provi- 
sion for making stand-alone programs. 
The result is that AutoPilot falls between 
the cracks. It's not a full-fledged lan- 
guage you can use to produce utilities for 
others to use; at the same time, it re- 
quires considerable knowledge of DOS to 
make intelligent use of AutoPilot. The 
manual says that experts can create 
scripts and programs for naive users, and 
that's correct—but so what? Their li- 
cense agreement specifically says that 
each user has to have his or her own copy. 

I can see AutoPilot used by a consul- 
tant in setting up a user system. The cost 
of the user's copy would be part of the 
fee. Indeed, I can recommend that peo- 
ple in the business of setting up computer 
systems for others look into AutoPilot; it 
could save a lot of time in such applica- 
tions. In that context, recommended. I 
wish it had a stand-alone mode, though. 


Objects 

I'm only now beginning to appreciate the 
power of object-oriented programming 
(OOP). This may be one of the really sig- 
nificant breakthroughs of the small com- 
puter era. Specifically, I'm looking at 
Turbo Pascal 5.5; and every time I look, 
I am amazed at what you can do and how 
quickly you can get it done. 

Longtime readers know that I consider 
Modula-2 the language of choice for 
most professional programming jobs. I 
say this despite the popularity of C and 
the known problems of Modula-2 in the 
library standard and I/O departments. 
One reason for my preference is that 
Modula-2 modules are much like the 
"objects" in OOP. I know there are sig- 
nificant differences, and I expect some 
mail about this statement; but my point is 
that Turbo Pascal 5.5 with its OOP fea- 


76 BYTE * MARCH 1990 


tures is now a serious competitor of Mod- 
ula-2, especially for The Rest Of Us. 

For those interested in knowing more, 
there are two excellent books. Ben Ez- 
zell's Object-Oriented Programming in 
Turbo Pascal 5.5 (1989, Addison-Wes- 
ley, $22.95) assumes you already pro- 
gram in Turbo Pascal and gets right 
down to what you can do with OOP and 
how to do it. The book will make little 
sense to those unfamiliar with Turbo 
Pascal, but for those doing Turbo Pascal 
programs who want to know about ob- 
jects, this is the book to get. 

Tom Swan's Mastering Turbo Pascal 
5.5 (1989, Hayden, $25.95) is the third 
edition of a well-known standard intro- 
duction to Turbo Pascal. It assumes that 
you know something about computers 
and DOS, but not much more, and takes 
you from beginner's level to advanced in- 
termediate. No single book will make 
you a programmer, but this one comes as 
close as any could. I do recommend that 
after you've gone through Swan's book, 
you get Ezzell's. They're both excellent. 


Build Your Own Mac 

Outfits like Broderbund keep making ex- 
cellent print-shop tools for the IBM PC, 
but everyone I know who has access to 
both systems prefers the Macintosh for 
serious desktop publishing. This in- 
cludes Alex, who produced the program 
book for the recent LOSCON science fic- 
tion convention on my Mac IIx but does 
most of his actual work on an 80386 PC. 

The problem with the Mac is the cost. 
Good machines, but they do tend to be 
pricey. There are two solutions to the 
cost problem. One is to get an Atari ST 
and the Gadgets by Small cartridge that 
turns the ST into a Mac. Dave and Sandy 
Small were demonstrating it in the Atari 
booth, particularly with the Atari Stacy 
portable ST, and you couldn't get into the 
demonstration because it was so thickly 
crowded with Apple engineering people. 
Atari can't make the Stacy fast enough. 
More on that another time. 

The other solution is to make your own 
Mac. That sounds harder than it is. The 
way to find out whether you want to try it 
is to get Build Your Own Macintosh from 
Catalog Parts—The Cat Mac by Bob 
Brant (Brant Associates, 4420 Southeast 
Mark Kelly Court, Portland, OR 
97222). In the Mac tradition, this rather 
thin book carries a high price of $24.95, 
but it's almost certainly worth it if you're 
serious about building your own Mac. 

Indeed, it's worth having the book 
even if you have a standard Mac out of 
warranty (as most Macs are, Apple being 
less than generous in their warranty 


terms). This book goes into what's avail- 
able, from motherboards and hard disk 
drives to cables and connectors; who 
sells the stuff and for how much; and 
how difficult it is to replace or install. It 
covers everything from assembling a 
Mac from catalog parts, no soldering re- 
quired, to fixing up a "Hackintosh." 
The book recommends that you build 
your own Mac SE and goes through the 
author's experiences in doing that. 

I’ve had a few MacExpert friends look 
through this, and they think it's nifty. 


Winding Down 
As usual, there are piles of stuff here I 
haven't a hope of getting to. There's 
PowerBasic, a new non-Borland edition 
of Turbo Basic from the original author; 
looks interesting, but I haven't tried it. 
There's Dan Bricklin's PageGarden, a 
hard-to-use professional laser-printing 
program that is nearly indispensable if 
you're using the IBM PC for printing 
forms, notices, and anything repetitive. 
There are some new marvels from Sota, 
and at least three ways to refurbish your 
old AT into a machine that will last a few 
more years; I'll get to those next month. 
Several books this month: Z88 Magic 
by Vic Gerhardi et al. (Kuma Computers 
Ltd., Pangbourne, Berkshire, UK), an 
excellent tour through the Cambridge 
Z88 computer. I still carry Sir Zed and 
remain fond of it. Second, The Cuckoo 's 
Egg by Clifford Stoll, a fascinating ac- 
count of how an astronomer tracked 
down a computer cracker (1989, Double- 
day, $19.95). [Editor's note: In this 
month's Print Queue, Hugh Kenner re- 
views The Cuckoo's Egg.] Finally, Ter- 
ry Pratchett has a new “Discworld” 
book, Wyrd Sisters (Gollancz, London). 
If you don't know Pratchett and Disc- 
world, you've a treat in store. He's the 
funniest fantasy writer I've come across. 
Next month, the Annual Chaos Manor 
Awards for most useful computer prod- 
ucts, and the Chaos Manor annual Or- 
chid and Onion parade for the best and 
most annoying things to happen. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him оп BIX as “jerryp.”’ 


100% ANSI compatible" 
Integrated environment 


Pass paramaters in registers 


Expand any function as inline code i F 


Supports "m 


DOS Oynamic Link Libraries 
(overlay code linked at load-tlma) 


Smartlinking 


Ye invite you to take an existing program 


and compile it using TopSpeed C. Then, com- 
rit the overall performance with the compiler 
| you now use. If you are 
| not 10096 satisfied, re- 
turn the entire package 
to us, and we will refund 
all of your money. 


(only referenced code and data linked tito EXE) 


Type-safe linking 
(function parameters and memory model cbecbed at link-time) 


Fully automatic make works across fibraries 
Time-sliced scheduler tor multi-tasking under DOS 


Short pointers in any segment 
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Hypertexthelp with library online 
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TERMINAL EMULATION FROM [TERM ISN'T THE NEXT 
BEST THING TO BEING THERE. IT IS BEING THERE. 


With TERM, you 
can operate remote 
systems exactly as 


if you were there. 
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[| ERM 15 considered the industry standard for exact terminal emulations, but 


emulation isn’t the only issue - regardless how precise tt is. The real objective is access, 
and accessibility requires that your machine act like their machine. 


With SCO Color Console and TERM, 
anything that runs on Xenix can now be 
operated remotely from your PC, 
Macintosh or Unix box. TERM 
literally puts you in front of р 
the remote system. You 
can now take advantage of 
the full range of keyboard 
functions and screen attri- # 
butes including function key 
programmability and complete 
color support. In short, your terminal 
becomes their terminal. This is access. 

In addition to SCO ANSI, TERM fea- 
tures very exact V1220, УТ102, Wyse50 and 
nine other terminal emulations on any phys- 
ical display device. Other emulation features 
include a fully remappable keyboard,132 
columns, transparent print, graphics line 
draw and multinational character support. 


Network & Asynchronous Access. 


Exact emulations are merely one feature 
in a communications program which is con- 
sidered the industry standard for asynchron- 
ous communications. And now Century 
Software introduces TermNET- all of the 
features of TERM in a network version. 


UNITED KINGDOM 
Systems Marketing 
Phone: 0488-681004 


FRANCE 
Tauris Data 
Phone: (1) 30-21-55-05 


FRANCE 
'Top-Log 
Phone: (1) 42-04-21-18 


TermNET operates identically to TERM 
and provides direct network connectivity 
featuring multisession TCP/IP, OSI and X.25 
support. Both TERM and TermNET pro- 

vide intelligent file transfer for 
» fast data movement and a 
powerful, customizable script 


aspect of communication 
у sessions. They run identically 
. on machines made by over 100 
manufacturers, providing key- 
stroke-for-keystroke compatibility 
across multiple operating systems including: 
MSDOS, UNIX, Xenix, Macintosh, VMS, 
BTOS, MS-Windows and X Windows. 


Access & Connectivity Solutions. 


Century Software is dedicated to meeting 
the challenges of systems interoperability. 
With the addition of TermACS (Asynchron- 
ous Communications Server) and TERM for 
X Windows to our family of software pro- 
ducts, we are creating 77e Access Standard — 

a complete line of communications tools that 
provide state-of-the-art asynchronous and 
network connectivity. This means access to 
information from any system, any network. 


CENTURY IS THE ACCESS STANDARD. 


BELGIUM NETHERLANDS 
Top-Log Т-Роіпс Software 


Phone: 02/872-22-40 ^ Phone: 074-912470 
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ITALY 
ESA Computers 
Phone: 0541-741113 


language that automates every 


S 
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WEST GERMANY 
‘Tauris Data 
Phone: (6121) 509392 


TERM AT A GLANCE 

© Multi-session Network & Async Access. 
© Direct TCP/IP. OSI & X.25 network support. 
© Exact V1220, ¥T102, Wyse50 and SCO ANSI on 

all systems. 
Жы “ Fully remappoble keyboard. 
ШШ) е Full numeric keypad support. 

tsa! • Full color support. 

=” e Aytomolicolly restartable file transfers. 

* State-of-the-art Lempel-Ziv-Welch data 
compression. 
| € 35.4K sliding window file transfers. 
© KERMIT protocol for mainframes. 
e РА ond YMODEM protocols for bulletin 


| © Wildcard file send/receive capability. 

| © Auto-login, dial/redial modem control. 

© Powerful scrip! language for customized 
applications. 

© Performs unattended polling/file transfers. 

| © Remote maintenance capability. 

е Electronic mail/TELEX/FAX Easylink/MCI Gateway. 

© Superior X Windows xterm Replacement. 


CENTURY 
SOFTWARE 


The Access Standard 


5284 South 320 West, 

Suite C134 

Salt Lake City, Utah 84107 
Phone: 801-268-3088 
Facsimile: 801-268-2772 


AUSTRALIA 
Qunix 
Phone: (07) 831-8666 


Unix has programs 
that let you 
communicate 

with the outside world 


Unix environment can be pro- 

ductive and seductive at the 

same time: productive because 

of all those wonderful tools, 
and seductive because there are so many 
tools and options on Unix that you can 
spend an afternoon just learning new 
ways of doing things, without actually 
getting anything done. 

Other than reading the manual and 
trying everything in it, or browsing the 
file tree and examining interesting files, 
there is probably no easier way of getting 
distracted than using the Unix mail and 
news facilities. For some people—I con- 
. 255 to being one of them—the ability to 
communicate with people all over the 
world from your terminal can be distract- 
ing beyond comprehension. While al- 
most everyone likes to communicate, 
somehow adding technology to the expe- 
rience makes it more interesting or (dare 
I say it?) fun. This explains the popular- 
ity of E-mail, amateur radio, fax ma- 
chines, cellular phones, and even paper 
cups networked by a piece of string. 

In the case of Unix, I have numerous 
ways to distract myself. The basic one is 
cu, which is a simple telecommunica- 
tions utility that will dial out via modem 
and let you connect to other computers. 
Once connected, your terminal becomes 
a remote termina] on the other computer, 
which doesn't have to be running Unix. 
You can also use cu to test a dial-up to 
another Unix machine, or to send char- 
acters to a modem for setup and diagnos- 
tic purposes. Commands internal to cu 
allow you to exchange files with other 
Unix machines, though without any pro- 
tocol or error checking. You can also run 
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EXPERT ADVICE 
THE UNIX /bin 


Ш David Fiedler 


LET YOUR FINGERS 
DO THE TALKING 


commands (either locally or remotely) 
and send their output to your screen or to 
the modem. 


UUCP 

The next step up from cu is the set of 
commands that AT&T calls basic net- 
working utilities. BNU includes pro- 
grams to copy files (uucp, uuto) and 
execute commands across system bound- 
aries (uux), as well as to perform a num- 
ber of status and diagnostic functions 
(uutry, uustat, uulog). Everyone in 
the Unix world, however, refers to this 
entire command suite collectively as 
UUCP (for Unix-to-Unix copy). 

Once properly installed, UUCP runs 
more or less automatically, executing 
your remote commands and transfer re- 
quests without your having to do any- 
thing but specify the name of the system 
you want to call. And while you general- 
ly find software of this sophistication 
only with LANs, UUCP just needs regu- 


lar dial-up modems to operate. Log-in 
scripts for all systems are standardized 
and contained in a single file. Calls to a 
particular system can be made as soon as 
a request is issued for that system, or de- 
ferred until another time, perhaps when 
the phone rates are lower. 

UUCP has reached several important 
milestones since its inception. Several 
years ago, it was completely rewritten to 
provide more security, more generality, 
and, best of all, easier setup and installa- 
tion. Peter Honeyman, D. A. Nowitz, 
and Brian E. Redman created this ver- 
sion, and it is therefore generally known 
by the acronymish HoneyDanBer UUCP 
to distinguish it from the older version. 
HoneyDanBer (sometimes referred to as 
HDB) UUCP is the standard on all cur- 
rent AT&T-derived releases of Unix. 

More recently, the number of UUCP 
users reached a critical size that led Tele- 
bit (1345 Shorebird Way, Mountain 


continued 


MARCH 1990 • BYTE 79 


Circle 300 on Reader Service Card (DEALERS: 301) 


nturCom's ніндегі JNIX product. 
familyh has the xir al tine kernel for - 
standard hardware platforms which is 
AT&T's ‘UNIX System V. Not a simple 


UNIX clone, Not just UNIX оп top ofa | 
real time executive. _ vi 


Real UNIX provides Ns | 


with SVID and POSIX purum RFS 
and NFS, X-windows, Streams, complete 
development tools, multiple DOS under 
UNIX tasks. And Andearly access to future 
technologies. | 

Real time adds performance 
and functionality to UNIX with preemp- 
tive and biased scheduling, contiguous file 
system, average interrupt latency of 50 д5, 
bounded context switches, memory lock- 
ing, asynchronous I/O, and much more. 

Ask us about VENIX™ for 
80286/80386 PCs and Single Board Com- 
puters; RTX™ for other UNIX versions, 
such as Interactive System s 386/ix7 
and small, diskless, and ROMable 
UNIX kernels. Find out why Foxboro, 
Toshiba, GE, and many others are using 
VenturCom’s real time UNIX products. 


ws VenturCom 


Real Time/Real Unix 

215 First Street 

Cambridge, MA 02142 

(617) 661-1230 

Nippon VenturCom, Inc. 

Tokyo 102 Japan 03-234-9381 
UNIX is à registered trademark of AT&T 


386lix isa trademark of Interactive Systems Corp. 
VENIX, RT X are trademarks of VenturCom, Inc. 
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View, CA 94043, (415) 969-3800) to de- 
sign a series of modems with built-in 
support for the UUCP protocol. Its Trail- 
Blazer Plus has its own 68000 CPU and 
digital signal processor and connects to 
your machine via a serial port at 19,200 
bps. It needs that kind of speed to keep 
up, because it can converse with compat- 
ible modems at up to 18,000 bps while 
emulating UUCP in its own hardware. 
This approach takes a big load off your 
computer's CPU, allowing real-world 
throughput of between 900 and 1600 
characters per second (at least, that's 
what I get). This corresponds to about a 
megabyte of data every 15 minutes or so 
and partly explains why the Telebit 
modems have become a de facto standard 
in the Unix community. Parenthetically, 
the TrailBlazer Plus also supports nor- 
mal modem protocols at 300, 1200, and 
2400 bps, and a new Telebit 2500 model 
supports the V.32 standard at 9600 bps 
as well. 


E-Mail 

Many first-time Unix users are astound- 
ed to find out that the regular mai1 com- 
mand can be used to contact users on 
other systems. The mail command auto- 
matically invokes the UUCP subsystem 
to transfer mail messages to another Unix 
machine. The catch here is that a UUCP 
connection must already be set up with 
the other machine, or else you must know 
an explicit “path” to the other machine. 

While ГИ get into the specifics of set- 
ting up UUCP in a future column, all 
Unix users should know some of the ins 
and outs of mail addressing. The first 
thing to know is the “nodename” of your 
own machine—that is, the name by 
which other machines can address your 
machine. To find out, execute the com- 
mand uname -n. The result should be a 
name of eight characters or less. 

On my own computer, the nodename 
is infopro and my log-in is david, so my 
full E-mail address via UUCP would be 
infopro!david. While another user on 
my own machine would merely have to 
type mail david to reach me, a user on a 
machine with a direct UUCP connection 
to my machine would have to type mail 
infopro!david. 

This is fine for a small number of con- 
nections, perhaps among company sites. 
But with thousands of Unix machines 
talking to each other, it's not possible to 
set up a connection to every machine di- 
rectly. So an informal UUCP-Net has 
been set up with the mutual cooperation 
of system administrators around the 
world. Computers on UUCP-Net agree to 
pass mail messages to and through each 


other, so that you only have to know the 
correct path between machines to route 
your message. For this reason, many 
people on UUCP-Net provide, as part of 
their electronic signature, a number of 
well-known machines that their ma- 
chines "talk to." This allows people they 
correspond with to answer them reliably. 
As an example, I might use the line 


(bytepb,hoptoad, pyramid} 
!infopro!david 


as part of my signature (actually, a 
.signature file in my home directory 
that is automatically appended to all my 
outgoing mail). This signifies, in C-shell 
notation, that the three machines byte- 
pb, hoptoad, and pyramid all talk to my 
machine, infopro, on a regular basis, 
and that mail sent through them should 
get to me. So, if your machine is called 
hello, your log-in name is george, and 
hello talks to pyramid, then typing 
mail pyramid! infopro!david would 
get a message to me. Similarly, I could 
talk to you by typing mail pyramid! 
hello! george. 

You can see where this is leading. If 
your machine doesn't talk directly to 
pyramid, you'll have to find an interme- 
diate machine that does. Four or five 
years ago, one of the most valuable items 
an E-mail freak could have was a copy of 
Mark Horton’s net map, which let you 
figure out the paths to any other machine 
by actually following lines between ma- 
chine names. Now, there are so many 
machines on the network that all routes 
are generated electronically, using spe- 
cial software and volunteers around the 
world who coordinate map entries. 

My routing file contained 17,687 en- 
tries on the day this article was submit- 
ted, each one optimized for the fastest 
path from infopro to every other Unix 
computer on the planet known to be on 
UUCP-Net. Every morning, a set of shell 
programs that I wrote checks the latest 
map entries and regenerates the routing 
file if necessary. The mail software I use 
automatically reverses the path of any in- 
coming mail messages for sending re- 
plies and uses the routing file to find a 
way to other computers where only the 
final nodename is known. 


Usenet 
So where do these maps, entries, and 
software packages соте from? There's 
another set of programs, apart from 
BNU and mail, that takes advantage of 
your UUCP capabilities. It allows any 
user at a participating site to read and 
continued 


The new Dig CHANNEL series 
outperforms all other leading 
multruser communications boards. 


Raw Output (38.4 KB Processing) 


Raw Input (19.2 kB & 38.4 KB Processing) 


1 2 3 4 5 6 7 8 4 10 11 12 13 
Arnet (4@88.4) Arnet (8818.2) Computone (18@18.2) 
— 8pecialix (1319.2) ЕЙ Digitoard (13@38.4) 


Raw Input; Рптапіу data recetved via host-to-host 
communications. The higher the better 


1 g 3 4 5 6 1 8 9 10 11 !2 13 14 18 76 
Anvil Arnet  Computona | Specialix | Digiboard 


Kaw Output; Processed data from host applications to terminal 
users ( spreadsheet, word processing, etc.) The higher the better. 


І % Host Utilization per Kilobyte/Second 


Anvil Arnet 


The new Digi CHANNEL 
series of multi-user commu- 
nications boards sets the new performance standard for 
terminal response time, especially under heavy user-load 
conditions. The key to this performance is the synergy 
between our hardware and our new Front End Processing 
real-time Operating System ( FEP O/S ) software. 

The proof is in the numbers, and a good example 
is the Digi CHANNEL PC/16i. In benchmark tests, it beats 
every other leading board in the two critical areas that 
determine board performance: data throughput and 
processor overhead. 

Data throughput is calculated by measuring the 
total amount of data that a board can handle per port 
and per system. The higher the data throughput, the 
faster the response time for each user on the system. 

Processor overhead is the amount of additional 


Raw Input 
Computone 


Processor Overhead: Percentage of host CPU time utilized for 
1/0 processing tasks. The lower the better. 


Raw Output 
У Specialix Bl Digiboard 


processing imposed on the CPU to handle the data 
input/output being controlled by the communications 
board. The less time the CPU needs to spend on 1/0 
chores, the more time it can spend processing 
applications for terminal users. 

Call for our FREE technical white paper with all 
the details on our benchmark testing. While you're at it, 
ask for our FREE booklet, How to Do Multi-User Right. 

No matter how simple or complex your 
multi-user systems, you can trust DigiBoard Mte 
to put you at the head of the pack. And Ё 
keep you there. 


1-800-344-4273 * In Minnesota (612) 922-8055 
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When we started selling MKS prod- highly efficient program generator, Beyond multiple platform support 
ucts in 1986, the Tax Collectors were simplifing the creation of languages and The Programming Platform performs 
among the first to notice. They assessed compilers for DOS and OS/2. The set is on standard PC networks like Novell 
our promise to bring the power and completed with MKS RCS (Revision NetWare and PC NFS with the illusion of 
flexibility of a UNIX environment to the Control System), which gives total a complete UNIX timesharing system. 
DOS desktop. control of text file revisions, and MKS This means you can hook your PC to PC 
And then they came to call. Make, which provides an efficient way to | NFS, allowing it to be used as a UNIX 
We're happy to report that the Tax automate the production and maintenance | workstation. 
People* quickly decided that MKS of any size project. MKS is an active participant on the 
products were the perfect way to train All together they are the most effi- POSIX standards committee, and we 
users on UNIX operating systems using cient, most productive, and friendliest track the shell and utilities standard to the 
the PCs everyone was already familiar way to cross the bridge between DOS or fullest extent. We take care to build the 
with. And the perfect way to speed OSA, and UNIX. underlying POSIX kernel functionality on 


DOS and OS/2 into MKS software before 
moving utilities. That's why the Platform 
gives you 100% UNIX and POSIX 


development of new programs and 
procedures. 
Get the new - but don't give up the old 


The MKS Programming = compatibility, with no surprises. 
Platform gives programmers the Ideal training tools 
best of both worlds - virtually 3 Fast, painless training is another 


v > ‚ benefit of the Programming Platform. 
Developers can use their familiar PC 
а keyboards while moving effortlessly 
Кор to UNIX on the desktop, and 
9; exposure to new commands and 
y functionality becomes part of 
the novice's working day. 
The Taxman adds it up 
When you stack up all the 
advantages of the Programming 
Platform - access to powerful 
development tools, time-saving 
management functions, full porta- 
=“ bility, easy training, and our 
unswerving dedication to the 
~~ POSIX standard - it’s no wonder that 
the people with the toughest jobs to do, 
» like the Taxman, turn to MKS. 
To learn more about The Programming 
Platform and other MKS produc- 


unrestricted access to the power and 
flexibility of UNIX operating 

systems, and full DOS or OS/2 
capabilities. With MKS your 
PC becomes a powerfuland ех 
productive UNIX worksta- бы | 
Поп, whenever you need it. Д 

The Platform includes 
four proven members of the 
MKS family of software: 

MKS Toolkit, LEX & YACC, "N 
RCS, and Make. 

The heart of the Platform is | 
the MKS Toolkit. It provides a \ 
complete set of utility pro- 4 
grams and over 150 com- -- | 
mands compatible with UNIX 9 
System V.3. It also includes the MKS „gA 
Korn Shell, a command interpretor, 
MKS МІ editor, and the MKS 


AWK programming lan- tivity and development tools, 
guage. call us today. Maybe we 
Next is MKS LEX & can make your job a little 


YACC, which work together as a less taxing. 


er Long Investigation, The 
Taxman Came То Talk To Us 


30 day money-back guarantee Authorized MKS Dealers: Head Office: 
MKS Programming Platform prices are: 


Belgium 2-736-6064 35 King Street North 7@ y 
DOS $665 England 364-53499 or Waterloo, Ontario 
OS/2 $1225 1-833-1022 or Conada, N2) 2W9 
In Continental USA call: 1-800-265-2797 ey det А 


Outside Continental USA call: 1-519-884-2251 Netherlands 20-14-24-63 


- 1-519-884- West Germany 551-792488 or 
Fax: 1-519-884-8861 061-214908 or 


шн ы ас 7210-60 More Power to You 


мк is a trademark of Mortice Kern Systems Inc. Other trademarks tive: been cited and MKS acknowledges them. 
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write (or post) electronic articles in any 
one of hundreds of newsgroups. It is 
called Usenet News, Netnews, or simply 
“the news.” The machines that run this 
software and that have agreed to pass the 
news articles on to others make up the 
Usenet. 

Newsgroups range from the deeply 
technical to the merely bizarre, and each 
one is a sort of interactive mini-magazine 
that is written largely by the same people 
who read it. While it’s hard to character- 
ize Usenet in a few words, I believe I can 
honestly say there is something there for 
everyone. Think of it as an electronic 
version of Hyde Park. 

If you aren’t interested in communicat- 
ing with other Usenuts, there are more- 
pressing reasons to sign up (and by the 
way, Usenet is free). In the newsgroup 
comp.mail.maps, you will find the map 
entries that are vital to routing your E- 
mail. In addition, in comp.sources. 
unix, comp.sources.misce, and alt. 
sources, you will find more free and 
public domain software than you'll know 
what to do with. There are other groups 
specifically for source code for ma- 
chines such as the Sun and Macintosh. 

Usenet works in a way that will seem 
strange to anyone who has ever used an 
electronic information service such as 
BIX. On BIX, you place a call to one cen- 
tral computer where the information is 
stored. On Usenet, your computer calls 
another and gets all the current news ar- 
ticles. Then, everyone on your machine 
can read the news. This means that the 
news passes from one machine to an- 
other, each adding new articles gener- 
ated or collected at that site before pass- 
ing it on. This also means that you will 
sometimes find yourself reading the 
answer to a question before you see the 
question. Usenet is distributed network 
anarchy at its best—or worst, depending 
on what is posted on any particular day. 

In the next few columns, I'll discuss 
the practical matters involved in setting 
up UUCP and getting on the network, as 
well as how to obtain the public domain 
software necessary to make efficient use 
of the network. Also, there are more net- 
works available to Unix users, with even 
more mail-addressing schemes. Ш 


David Fiedler is publisher of the Unix 
Video Quarterly and the journal Root, 
as well as coauthor of the book Unix Sys- 
tem Administration. He can be reached 
on BIX as "fiedler. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Look Again! 


Yes, look at OMNIS 5 from Blyth Software. 
Omnis 5 is the only database that produces identical 
applications for Macintosh and IBM PC's or compatibles! 
You pick the development platform, your Omnis 5 
application runs in both environments with the same 
easy graphic interface. 


Today's business requires short learning curves 

and the high productivity of OMNIS 5. OMNIS 5's 
cross-platform compatibility simplifies support! One 
application serves all users on your mixed-platform 
network! 


OMNIS 5 is the development platform of the 1990's! 


For more information, call or write: 
Ср | “ты 

SOFTWARE 

1065 E. Hillsdale Blvd., Suite 300 
Foster City, CA 94404 


In the US 1-800-843-8615, or in 
CA 1-800-223-8050 or 415-571-0222 
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TURBO EMS 5.0 - 
TWO PROGRAMS FOR THE PRICE OF ONE! 


All on one diskette for your slowest PC or your fastest 386. 


STANDARD 286 FEATURES: 386 SPECIFIC FEATURES: Turbo EMS 5.0 is your single solution 

* Up to 32 MB of LIM 4.0 expanded * Increases available DOS memory for memory starvation. If you're using 
memory * Backfills low DOS memory memory-hungry applications, you need 
" Automatic Spillover" between any * Shadows ROM to faster RAM the powerful leader in expanded 
combination of expanded memory Relocates TSR and DEVICE DRIVERS memory technology — Turbo EMS 5.0. 
hardware, unused extended memory VCPI support For an end to confusion about usable 
and disk file space True network compatibility computer memory, you need to talk to 
Special support for Windows, Excel, our Sales and Technical Support 
DESQview, Ventura and Lotus 3.0 | жш experts today! 
Simulates LIM 4.0 expanded memory | QMERRILL Suggested Retail $99 А 9 5 
with LIM 3.2 hardware (X 4 > | X f YA N © 1990 Merrill & Bryan Enterprises, Inc. Turbo EMS is 

Supports the LIM extended memory ШИ ENTERPRISES, INC. неу нє ды нуно: И 


by their respective manufacturers and are 


specifications (XMS) | acknowledged, 


9770 Carroll Center Rd., Suite C, San Diego, CA 92126, (619) 689-8611, FAX (619) 689-8821 
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If your company has 
lots of PCs, you need 
to develop a backup 
strategy and make sure 
it's carried out 


could see the company vice presi- 

dent’s concern as I spoke with him. 

He explained to me that the com- 

pany had started out using only a 
centralized computer system on a VAX, 
but over the years had given its execu- 
tives personal computers rather than ter- 
minals. The executives were able to pro- 
duce reports using the superior tools 
available in the PC world, and to handle 
their financial responsibilities faster and 
with greater accuracy using tools like 
Lotus 1-2-3. 

There was little indication that their 
information was being protected against 
loss. The executives left their reports and 
their spreadsheets on their hard disks and 
rarely backed up anything. Eventually, 
the computers began to age and their 
disks began to fail. Suddenly, the truth 
struck home. 

A vast portion of the company’s busi- 
ness was residing on a collection of aging 
$200 hard disks on computers spread all 
over the company. No longer was there a 
central repository for information. There 
was no way for the executives to be sure 
who had the latest copy of company- 
developed spreadsheet templates, nor 
any way for the company to ensure that 
everyone had the same version of impor- 
tant company data. 

There was no doubt that information 
important to the company would be lost, 
for that had already happened. The ques- 
tion was when information vital to the 
company would be lost. Clearly, some- 
thing had to be done. 


ILLUSTRATION: DEBORAH DRUMMOND © 1990 
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DOWN TO BUSINESS Ш Wayne Rash Jr. 
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Back to the VAX 

The vice president had decided that a 
corporate LAN was the answer to the 
company’s need. Individual departments 
or divisions bought file servers to sup- 
port their employees. The employees 
were responsible for copying files to the 
server that needed to be backed up. Since 
the company was also installing network 
versions of WordPerfect and other soft- 
ware, most work stayed on the server 
anyway. 

While most departments started to 
make it a practice to back up their data 
weekly, the company installed Novell 
NetWare for VMS on its VAX and began 
to back up the file servers on the com- 
pany LAN to the VAX. The VAX was 
then backed up to tape by the computer 
room staff. Suddenly, corporate data 
was once again safe, software could be 
handled centrally, and one of the com- 
pany’s major assets, its data, was pro- 
tected from loss. 


But I Don’t Own a VAX 

Obviously, this was a large company 
with a professional data center, so it al- 
ready had the personnel and financial re- 
sources necessary to handle this sort of 
project. But suppose you don’t have a 
company with facilities this complete. 
Does this mean that you have to give up 
the idea of centralized data storage? In 
fact, it does not. There are ways to have 
all the benefits that this company had 
without investing in a VAX. 

What is important is to realize the 
need to protect your information. While 
employees tend to think of the informa- 
tion on the computer assigned to them as 
"theirs," in fact it is not. It belongs to the 
company, and the company needs to 
make sure that it is protected against 
loss, improper alteration, or theft. One 
way to do that is to make data backup 
easy to accomplish so that your employ- 
ees will do it. 

continued 
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They can make the process easier by 
backing up their data files to a file server 
on a LAN. This is as easy as copying a 
file to a place on the server where the 
LAN administrator will back it up for ar- 
chiving. Alternatively, you can access 
each person’s hard disk remotely and 
back it up through the LAN. Either way 
works, and you can use both ways if you 
really want to be safe. 

Regardless of which way you choose to 
handle security, you need to pick a back- 
up medium. You have a choice of several, 
including removable hard disks, optical 
disks, and tape. For most companies, the 
medium of choice for backups is tape. 
Tape is reasonably fast, reasonably inex- 
pensive, and quite reliable. It’s also a 
medium with which most people, even 
those with very limited computer experi- 
ence, are comfortable. 

You will have to choose a tape system 
designed to work in conjunction with a 
LAN, and you will have to find some- 
thing that will be able to hold all the in- 
formation to be backed up. A 40-mega- 
byte tape drive won’t be suitable for a 
LAN with a gigabyte of data. Finally, 
you'll have to make sure that the system 


ITEMS DISCUSSED 


Filetalk 
Series 2100 8-mm tape drive... $7495 
(includes Filetalk) 


Mountain Computer, Inc. 
240 Hacienda Ave. 
Campbell, CA 95008 
(408) 379-4300 

Inquiry 1102. 


you buy will support the type of backup 
you plan to do and the network operating 
software you plan to use. 


Planning Protection 

Once you decide which way you're going 
to go, you need to develop a procedure to 
make sure that you keep your backups 
current. Most companies do this by mak- 
ing a complete system backup periodical- 
ly (e.g., weekly or monthly) and then 
performing a backup every day of only 
those items that have changed. They keep 
enough tapes on hand to have one for 
each day of the week, plus a couple for 
the full system backups, which are usu- 
ally stored in an off-site vault. These 


tapes are rotated less often. 

How you rotate the tapes is not as im- 
portant as the fact that you do, and that 
you actually back up the information. 
Backup is usually one of the assigned 
tasks of the LAN administrator. For this 
reason, it has a better chance of being ac- 
complished than if you depend on the 
company executives to remember. 


Deciding on the Approach 

First, you have to decide on the amount 
of data you need to back up. Second, de- 
cide where this data will reside. Once 
you have made these decisions, you can 
pick the type and size of backup unit you 
want. Remember that you should plan to 
have one entire backup fit on a single 
tape or disk, unless you plan to have 
someone hang around all night to change 
tapes. 

Tape drives suitable for backing up a 
company's data are available from a vari- 
ety of sources, as are optical disks. Re- 
movable disk drives are rarely large 
enough to back up more than a small 
LAN, and they are probably not suffi- 
cient for an entire company, or even a 

continued 


AutoKey 400 programmable macro keys ! 


Simplify DOS, D-base, Lotus 1-2-3. 
Boost your CAD performance. 
Automate word processing. 


COmDEN 
at SICOB 
23-28 April 

Booth 6 AB 6035 


e Plugs into your keyboard line. 
e Uses no system memory. 

e Requires no software. 

e Has its own microcomputer. 

e Eliminates complicated memory 
resident macro programs such 
as SuperKey and ProKey. 
Call 1-800-888-4146 
(inside IL call 312-595-4146) 


AutoKey 40 .......... $139.00 | 
wea $289.00 Visa/MC/AmEx. 


sib Л 


Mextel Corp. 159 Beeline Road 
Bensenville, Illinois 60106 


AutoKey is trademark of Mextel Corp. All other product names are 
trademarks of their respective manufacturers. 01989 MEXTEL CORP. 
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IBM PC Image Processing Highlights. 
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Why clown around in black and white 
when you can do it in color...just as easily. 


The DT2871 Frame Grabber. monochrome processing which performs gray FREE 1990 Image Processing 
The next logical step. scale operations. Handbook. 
Now, moving from monochrome to color The DT2871 connects directly to 
image processing is as easy as plugging our DT-C onnect™ processor boards for faster 
DT2871 (HSI) Color™ Frame Grabber into compute-intensive color processing, And, is 
your IBM® PC AT®-compatible computer. supported by our Aurora™ software for 
The DT2871 features real-time 24-bit accelerated application development. 


color capture and display. It also performs Now, color image processing can be much 
real-time RGB/HSI and HSI/RGB color-space less complicated and quicker to execute. 


conversion for processing captured images in 50, add a little color to your act. 


either the red-green-blue or hue-saturation Call (508) 481-3700 
intensity domain ... intensity being the link to In Canada, call (800) 268-0427 


DATA TRANSLATION 


World Headquarters: Data Translation, inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 Tix 951646 

United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RGH 2QJ U.K. (0734) 793838 Tix 94011914 

West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigherm-Bissingen, West Germany 07142-540 

International Sales Offices: Austraha (2) 662-4255; Belgium (2) 466-8199; Canada (416) 625-1907; China (1) 868-721 x4017; Denmark (42) 274511; Finland (0) 372144; France (1) 69077802; Greece (1) 361-4300; Hong 


Kong (5) 448963; India (22) 23-1040; Israel (52) 545685; Italy (2) 82470.]; Japan (3) 502-5550, (3) 348-8301, (3) 555-1111; Korea (2) 756-9954; Netherlands (70) 99-6360; New Zealand (64) 9-545313; Norway (2) 5312 50; 
Portugal (1) 545313; Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Tarwan (2) 702-0405. 


DT-Connect, (Н51) Color and Aurora are trademarks, and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders 
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department within a company. Optical 
disks of up to about 800 megabytes are 
available for personal computers. 

As I mentioned earlier, though, most 
LAN backup takes place using tape 
drives. These drives range from about 
150 megabytes at the lower end to 2.2 
gigabytes at the upper end. Most depart- 
ments can store all the data from their 
LANs іп 2.2 gigabytes, although engi- 
neering shops that perform a lot of CAD 
work can create prodigious amounts of 
data. The tape drives that I looked at 
came from Mountain Computer, al- 
though many other vendors make these 
devices. 

Mountain Computer makes a compact 
2.2-gigabyte drive, its Series 2100, that 
uses 8-mm tape as the storage medium. It 
uses the same easy-to-use software as the 
smaller drives. For the most part, its 
tape units are shipped ready to run after 
installation. 

One extremely useful software pack- 
age that Mountain Computer ships is 
Filetalk. This package lets workstations 
on an IPX- or NetBIOS-based network 
operate in a peer-to-peer environment. 
This environment lets you back up ге- 


motely the hard disks of any workstation 
on the network. In fact, the software can 
be set up so that it will simply access the 
remote workstations one by one, copying 
each hard disk to tape before it proceeds 
to the next. 

Because it operates in a peer-to-peer 
manner, Filetalk doesn’t require the use 
of the file server. In fact, you can operate 
it with the file server turned off and torn 
apart as I did. Filetalk will also let you 
use the hard disk of the remote machine 
to do anything you can from your own. 
The only difference is that all software 
loads a little more slowly, since it has to 
come across the network. 

This method probably gives you the 
ultimate solution to company-wide back- 
ups, assuming you have enough tape on 
hand. First you back up the file servers, 
and then you back up all the hard disks on 
the system. This method is sure to pre- 
serve the company data and protect the 
company from catastrophic loss of the in- 
formation it depends on. 

The way you choose to back up your 
company information depends on how 
your company operates and how it stores 
its data. You can, if you want, depend on 


each employee to remember and to take 
the time to do the backup. If you want to 
ensure backups really are being per- 
formed, you can use your LAN and have 
the network support the preservation of 
your company’s records. 

Before you decide that instituting reli- 
able backup procedures is too hard or too 
expensive, ask yourself how much it 
would cost to replace the information 
stored on all the disks in your company 
offices. Then ask yourself whether or not 
you could replace the data at all, and if 
so, how long you could remain in busi- 
ness while you waited for the information 
to be replaced. 8 


Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession- 
al staff of American Management Sys- 
tems, Inc. (Arlington, VA). He consults 
with the federal government on micro- 
computers and communications. You can 
contact him on BIX as “waynerash,” or 
in the to. wayne conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Printer Know-How 

Tips & Tricks for your PC Printer is subtitled 
"understanding and using your PC printer more 
effectively". Your non-laser printer has dozens of built-in 
features that are probably untapped because you're not 
quite sure how to use them. This book makes it easy to 
understand and use all of these features. The companion 
disk has several practical printer utilities: online Printer 
Help; printer font editor; | 

printer control aid, and тоге. 


Programming Know-How 


| 

| PC System Programming for Developers ап | 

| encyclopedia of PC technical апа progamming info. 

| Features parallel working examples in MS-DOS, Pascal, 

| C, ML. Includes memory layout, DOS operations, interrupts 

| from ML, high level languages, using extended - expanded 
memory, device drivers, hard disks, PC ports, mouse 
drivers, fundamentals of BIOS, graphics and sound, TSR 
programs, complete appendices and more. 

| 


920+ page book includes 2 disks with over 1 meg of 
programs. 
ISBN 1-55755-036-0, $59.95 


PC Productivity Series Book 


PC Tools Complete - A COMPLETE reference to the PC 


Includes companion disk. 
Increase productivity with 
your printer by knowing how. 


Tools software. Thoroughly covers all the many features 
of each of the utilities that make up this comprehensive 
package. Has many hints, tips that make using the software 
both easier and faster. Covers Version 5.5 of PC Tools. 


ISBN 1-55755-076-X, 390 pages, $22.95 


{| ISBN 1-55755-075-1 
| Book and companion disk 
with essential printer utilities. 
$34.95 


PC Tools Compaion - hard back quick reference guide. 
ISBN 1-55755-012-3, 220 pages, $12.95. 


wil Abacus! 


Available at B Dalton Booksellers, Waldens, and Soft Etc. nationwide. In the UK cont 
Computer Bookshops 021-706-1188. In Canada contact Addison Wesley 416447 5101 Dept. ВЗ, 5370 52nd Street SE • Grand Rapids, MI 49512 
z | Phone: (616) 698-0330 • Fax: (616) 698-0325 


To order direct call TOLL FREE: 1-800-451-4319 
In US and Canada add $4.00 postage and handling. 


We accept Visa, Master Card or American Express. Please write for your free catalog. Foreign orders add $12.00 postage per book. 
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VIDEO COURSE 


Learn C++ Now! 

The great exodus of 
programmers from C to 
C++ has begun! Since 
C++ builds on C, it’s the 
easiest OOP language to 
learn. That's why it's called 
"the language of the 90's". 


Why the rush? 
PRODUCTIVITY! Yes, C++ 
programmers can write 
programs in less time 
requiring less maintenance. 
Large projects become 
much easier to manage. 


Unfortunately, learning 
C++ can be very costly. 
Classroom instruction is 
expensive even without the 
travel and hotel costs. Of 
course, not learning will 
cost you even more in the 
long run. Now there is an 
alternative! 


The top C++ video 
tutorial at the lowest 
possible price. 

The C++ video tutorial 
from Zortech is the ultimate 
C++ training tool for work 
or home at only $499.95. 
It comes on six VHS video 
fapes containing 32 clear, 
extensive tutorials. 
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Used in conjunction with 
the concise workbook and 
tutorial disk, you will find 
everything you need for 
fast-track C++ tuition. 


The course is generic (i.e. 
compiler and hardware 
independent) and is 
available with or without 
the award winning Zortech 
C++ Compiler for 
MS-DOS and OS/2. 


Start writing C++ code 
within a week. 

As a C programmer, you 
will start producing C+ + 
code within a week of 
concentrated use of this 
course. Alternatively, spend 
just an hour a day 
watching the video and 
working through the 
suggested exercises to 
learn C++ in only six 
weeks! 


The Leader in video 
tutorials. 

If you don’t already know 
C, you can join tens of 
thousands of programmers 
world-wide who have 
learnt C with the Zortech 
Complete C Video Course, 
described as: 


Learn C++ 


NO RUSH! 


"An excellent bargain ... 
... | heartily recommend" 
Gary Ray, PC WEEK 


Save your company 
thousands of 555%. 
One programmer can train 
for only $499.95, but you 
can train ten programmers 
for just: 


С++ Course 


Yes! Only $76.95 each! 
(With all the FREE refresher 
courses you need!) 


Now, Zortech with its new 
C++ Video Tutorial has 
refined the art of video 
tuition and presentation 
even further for the 1990". 


IN USA CALL: 


NO TRAVEL! 
NO HOTELS! 
ONLY $499.95 


Only $499.95 complete 
ө Six Videos with 32 lessons 
|€ 256 page workbook 

| @ Tutorial disk 

| € Compiler & hardware 

| independent 

€ NTSC or PAL format 

e Tax deductible 


Боп? delay, order now! 
Just mail the coupon or call 
$499.95 the order hotline for same 
9 Extra Workbooks $269.55 day shipment. 

Total 10 students $769.50 


USA: Zortech Inc., 

1165 Massachusetts Avenue, 
ARLINGTON, МА02174 
Voice: 617-646-6703 

Fax: 617-643-7969 


EUROPE: Zortech Ltd., 

106-108 Powis Street, LONDON 
SE18 6LU 

Voice: 44-1-316-7777 

Fax: 44-1-316-4138 


Australia: Noble Systems 
Voice: 02-564 1200 
Fax: 02-564 1465 


1-800-848-8408 


SRE ШЕН HEHEHE ESE ШЕН БЕН шш ии пи ee пи аш иш иш аш аш иш иш аш ииип — 


f ORDER FORM 


- Please rush me these items: 

ОУ Description Price 

g — С++ Video Tutorial $499.95 
g — Extra C++ Workbooks $. 29.95 
Zortech C++ Campiler $199.95 
Į — Developer's Edition $450.00 


- Pleose add $7.50 Shipping in USA 
International shipping charged ot cost 


Nome 
Company 
Address 


State ^ Zip 

Phone —— Хы 
MC,VISA or CHECK  .. Expiry. — 
Card No. 


——  _ ——-————-——.—— 


| ә Fontware—55 different typeface packages in 
points sizes from 2 to 144 each $99, 

[е Fundamentals—3 typeface packages specifically 
designed to produce Presentations, Reports 
& Proposals, & Spreadsheets... each $159. 


[J 31/2" format available from us. Specify 
when ordering. 

[y package includes both 51/4” and 31/2" 
disks. 

Н 31/2" format available from manufacturer 
by request. Call us for details. 
CP—copy-protected; NCP—not copy-protected. 


The four-digit number next to each product 
is the product's ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Corel Systems ... NCP 
C Corel Draw 1.1—PC Magazine called it “A 
walloping good freehand drawing program 


| that is easy to learn and fun to use. Highly 
tecammiended" .. . ан $329. 


1332 
5104 
1214 
4450 


4519 
6119 


6006 


5414 
1447 
6245 
4594 


Aldus ... NCP 

DPageMaker 3.0.............. call 
Alpha Software ... NCP 
MALPHAMOur 1.1............. 319. 
Application Techniques ... NCP 
he Flus 1З........„...... 69. 
Ashton-Tate ... NCP 

GHOBASE W 10.............. 499. 
Autodesk ... NCP 

ПАшобвкӨй 20. ....... ое. 95. 
DAutosketch Animator 1.0 ...... 189. 
Avery ... NCP 

mlaba РТФТ.0................ 49. 
Bitstream ... NCP 

[(ejFundamentals: 

Reports and Proposals, Presentations 

or Spreadsheets ......... each 159. 
Headlines (7 to6)........ each 99. 
findividual Fonts......... each 99. 
Bloc Publishing ... NCP 

OFast Pak Май4.0............. 49, 
ПҒОТТРӘГЕЛІ ............... 55. 
(sPopDropPLUS 1.0............ 59. 
ПЕРОтТРЛЕГ>О,,............. 89. 


Chipsoft ... NCP 

E Turbo Tax 1989 Personal 1040 7.0-Award 
winning tax preparation software with over 
50 federal income tax forms & schedules. 
Includes a cross-referenced help system. 


1989 World Class PC Award Winner . 


$45. 


Borland International ... NCP 
ЕЛЕ СЮ... а... 105. 
fl Turbo C Professional Pack 1.0.... 175. 


Н.ШООРасса|55............. 105. 

B Turbo Pascal Professional Pack 1.0. 175. 

Quattro Pro 1.0 ............. 289. 

әРагааох 3.0... ............. 469. 

Brightbill-Roberts ... NCP 

OHyperpad 1.0............... 89. 

OShow Partner F/X3.5......... 229. 

Broderbund ... CP 

ONew Print Shop (МСР)......... 39. 

@Метогу Mate 3.01 (NCP) ...... 45, | ButtonWare .. NCP ~ 

ButtonWare ... NCP [e] PC-File 5.0— The most friendly, compre- 
@PC-File 5.0.................. 59. hensive database available. It includes letter- 
сан E wid - . writing with mail merge, business graphing, 
С каН v e NCP 99. and a powerful report writer. It also works 
IPC Tools Deluxe 5.5........... 77. directly on dBase files 
ГІСОруНРОФО0,.......Ӛ-....... 27. 


Your Connection now 


Chipsoft ... NCP 
fllurbo Tax for 1989 Taxes 7.0.... $45. 


Bilndividual States.......... each 34. 
Chronos Software ... NCP 
(eWhoeWhateWhen 1.09 ....... 119. 
Corel Systems ... NCP 

DCorel Draw 1.1.............. 329. 
Crosstalk Communications ... NCP 
OCrosstalk XVI 3.7 ............ 109. 
OCrosstalk for Windows 1.0 ..... 129. 
DacEasy ... NCP 

ORapid Tax WO ee 45. 
@DacEasy Accounting 4.0. ...... 89. 
Data Storm ... NCP 

MPROCOMM PLUS 1.1......... 52. 
Delrina Technology ... NCP 
“РегҒОВМ 2.0............... 169. 
Delta Technology ... NCP 

(Direct Access 4.1............. 52 


Digital Composition Systems ... NCP 
db Publisher Report Maker 2.0 . 185. 
Dow Jones ... NCP 

BlNews/Retrieval Membership Pkg. 24. 


5th Generation ... NCP 

(Brooklyn Bridge 3.0........... 79. 
ОМасе Utilities 1990............ 89, 
Fastback Plus 2.09 .......... 109. 
FormWorx ... NCP 

OFormWorx with Fill & File2.5 .... 85. 
Fox Software ... NCP 

gFoxPro 1.0................. 489. 
BiFoxbase Plus2.1............ 199. 
Funk Software ... NCP 
OSideways3.21............... 42. 
LOTS EK 85. 


Generic Software ... 


BiGeneric CADD Level 3 1.13.... 169. 
Great American Software ... NCP 
ООпе Write Plus Accounting Sys. 2.0 .179. 
OMoney Matters 1.0............ 55. 
Harvard Associates ... NCP 

oe he ooh | | ...... sees 59. 
Hayes ... NCP 

MSmartcom 113.0.............. 89. 


burns the midnight oil. 


2323 
6187 


2408 
6222 


2426 
5191 


9417 
5653 
5134 
4131 

2660 


4603 
2798 
2775 
2968 
2731 


2860 
2899 
2904 
2900 
2901 
6195 
2856 
6133 
5188 
2894 
2895 
2853 


4925 
4337 


Hilgraeve ... NCP 
felHyperACCESS/5 1.0 (DOS & OS/2) $115. 
IBM ... NCP 

[Storyboard Plus2.0.......... 239. 
Individual Software ... NCP 
OProfessor DOS 4.0............ 27. 
DResume Maker 1.0 ........... 29. 
Intuit ... NCP 

Quicken 3.0................. 39. 
Lord Publishing ... NCP 
Ronstadt's Financials 1.02..... 145. 
Lotus ... NCP 

CHE ЭЛ... „........... са! 
КБ a EC са! 
= Мадеїап 1.0 ....,.......... 149. 
WAgenda 1.0................ 275. 
OFreelance Plus3.01.......... 345. 
МЕСА ... NCP 

Andrew Tobias’ Tax Cut 

for 1989 Тахев................. 45. 
DManaging Your Money6.0..... 119. 
Microcom ... NCP 


OCarbonCopy Plus 5.1 (2req.)... 115. 
Micro Logic ... NCP 


Beg oc ces 55. 
Microlytics ... NCP 

OGOfer 2.0 (new version)........ 45. 
Microsoft ... NCP 

DLearning DOS 2.0............ 35. 
OWindows 286 2.1............ 69. 
Im; c) 170 ааа. ой 99. 
Windows 386 2.1........... 129. 
EOP 5Ш.................. 209. 
@Word for Windows........... 329. 
[e Excel 2.1 (reg. 80286/80386) ... call 
ФЕхсе! for OS/2 1.0 ........... 339. 
DQuickPascal 1.0 ............. 69. 
CXOUICHSASIO 4:5.............. 69. 
ПОЧЮКС ЕЮ. ............... 69. 
ВС Compiler 5.1 ............. 299. 
Multisoft ... NCP 

OPC-Kwik Power Pak 1.5 ........ 79. 
New England Software ... NCP 
DGBSORB $5......... vss 159. 


Nolo Press ... NCP 
OWillMaker3.0............... $35. 
Norton-Lambert ... NCP 

OClose-Up Customer 3.0....... 135. 
OClose-Up Support 3.0 ........ 165. 
Paperback Software ... NCP 
DVP-Planner 3D 1.0........... 169. 
PC Globe ... NCP 

OPC Юре 8:0. . „8... 39. 
PS LGA ЫТ, EE 39. 
Personics ... NCP 

MSeeMORE 2.0............... 54. 
(Look & Link 1.1 .............. 59. 
Peter Norton ... NCP 

Norton Commander 3.0........ 89. 
=Адуапсеа Utilities 4.5 ......... 89. 
The Norton Backup 1.0........ 89. 


Quarterdeck ... NCP 
ОЕхрапаеа Memory Mgr. 386 5.0. 59. 
ППЕЗЦУІуу2.28.............. 79. 


DDESQView 386 1.0........... 115. 
OManifest 1.0................. 39. 


DORAM 10... ................ 49. 


NCP 


C Manifest 4.0—Gives you a snapshot of your 
PC with detailed information about it's 
memory, hardware, DOS, and more. In- 
cluded free with other listed Quarterdeck 
products through March 31, 1990.... $39. 


4396 


Reference Software ... NCP 
fGrammatikIV1.0............. 52. 
Revolution Software ... NCP 


MECA ... NCP 
E Andrew Tobias’ Tax Cut-Manage 
this year with МЕСА new Tax Cut for 799. 


ur taxes 


Software Publishing ... NCP 


Draw Partner 1.0............. 59. 
OPFS:First Publisher2.1......... 89. 
OPFS:First Choice 3.02 ........ 105. 
(Professional Write2.11........ 149. 
[Professional File2.01......... 199. 
DHarvard Graphics 2.13 ........ 339. 
Symantec .. NCP 

Budget Express 1.0........... 99, 
(Q&A Write 1.01 ............. 139. 
ҚАШЫҚ .................. 229. 
ap; 6 399. 
Timeslips ... NCP 

OTimesiips IIl 3.4 ............. 169. 


Timeworks ... NCP 

@Publish-It! 1.1.......... LL... 115. 
TOPS ... NCP 

BINetPrint 2.0 (share printers) . ... 125. 
BITOPS Network Bundle 3.0 ..... 159. 
Flashcard 2.1 (AppleTalk network card; 
1 year warranty) 179. 


* э w 4 9? ө п э 8 е э «= о 


4480 [VGA Dimmer 2.01 (screen saver) . 19. 
RightSoft ... NCP 
4165 ЕСЮПМИЕГа1............... 54. 
батпа ... NCP 
5799 Ami Professional 1.0 ......... 319. 
Softlogic Solutions ... NCP 
3546 ODisk Optimizer4.05........... 45, 
3542 OSoftware Carousel 3.01 ........ 55. 
Softview ... NCP: 
Software Publishing "GP "AM EB Д | най, ЖІ? 
(9 уду Partner 1.0—Add flavor to your Harvard | | Excel for 05/2 1.0-Spreadsheet which allows 
Graphics business presentation with Draw 1 - 9 0 0 7 76 » d d 7 7 you to take full advantage of the power and 
Partner. Zoom, Rotate, Flip, and Align are - flexibility of OS/2. Sophisticated analytical 
| some of the advanced drawing tools availa- MMG PCConnection 7008 [| tools, easy-to-use Presentation Manager 
de erty ae 6 Mill Street 


LEE S ее 4 зо э е 


interface, and much more 


ble. (Requires Harvard Graphics) 


Marlow, NH 03456 
SALES 603/446-7721 FAX 603/446-7791 
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ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


While others sleep 


RECREATIONAL/EDUCATIONAL 


DacEasy ... NCP 


All new versions with all new features for 


your business or home. Let DacEasy provide 


your business accounting and tax solutions. 


ARAS LLLI seen $89. 


CA Rapid Tax 1.0 for 1989 Taxes... т 


Traveling Software ... NCP 
Battery Watch 2.0 (31/2" only) 
@LapLink III 3.0 
(е) Ревкііпк2.2,,............. 
True BASIC ... NCP 

True BASIC 2.1 
Vericomp ... 
Lala i. 2 soe 
WordPerfect Corp. ... NCP 
WordPerfect Library 2.0. ...... 
DWordPerfect 5.1............. 
Additional Network Stations 5.1... 
WordStar USA ... NCP 
OWordStar Prof. Release 5.5 ... 
OUpgrade to Release 5.5....... 
Xerox ... NCP 

C Ventura Publisher 2.0 
XTREE ... NCP 
@XTREE Pro Gold 1.3 
XYQUEST ... NCP 
DXyWrite ІІІ Plus 3.55.......... 


ei And 61 Sell 
(m. m Process 
Іі" 
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4190 
5179 
3727 


€ ә э в b» е э + а е э ө t9 о 


3561 


3765 


3799 
3804 
3806 


2825 
5000 


3812 


oer 9" "89 8 89 


6161 


4393 


“= 


Symantec .. 


45. | 


‚ 99. 
‚ 52. 
‚ 85. 
‚75. 


265. 
169. 


. 229. 


. 89. 
. call 
. 75. 
229. 


OQQA 3.0—The top-rated, best-selling inte- 
grated database and word processor " 
simple mail merge, detailed reporting, 

| versatile word processing, advanced 
network support, and more 


1417 
5701 


5798 
4659 
5804 


4454 
5823 


2858 
3159 


6023 
5695 
4456 
5106 
6022 


Broderbund ... CP 
CWhere/Europe Carmen Sandiego? $29. 
CIMhere/Time Carmen Sandiego? . .. 32. 


Electronic Arts ... NCP 

OFerrari Formula! ............. 29. 
[Chessmaster 2100 (СР). ....... 35. 
@Deluxe Paint ІІ (Enhanced)...... 89. 
Microprose ... CP 

OF-19 Stealth Fighter ........... 39. 
DRed Storm Rising. ............ 39. 
Microsoft ... NCP 

DFlight Simulator 4.0.....:..... 39. 
Parlor Software ... CP 

OBridge Райог2.3............. 49. 
Sierra On-Line ... CP 

Leisure Suit Larry 111. .......... 39. 
fManhunter: San Francisco. ..... 93 
Police Quest !............... 39 


Space Quest Ill 
Colonel's Bequest............ 


$ 9 * 9 & 6$ 95 à bva €$* 5 b 


Stone & Associates ... NCP 

(94st Math—Animated graphics teach addition, | 
| subtraction, & patterning. Ages 4-8... $22. 

C12nd Math—Interactive tutorial and 7 games 

“teach” then “test” beginning addition 


through pre-calculus. Ages 7-16 


5993 
5580 
3435 
3438 
3439 


6190 


$27, 


Spectrum Holobyte ... NCP 


(e Welltris (Tetris sequel).......... 22. 
Spinnaker ... CP 
rk. "nj MEME 32. 


Stone & Assoc. ... 
(е) Му Letters, Numbers, Words (2 to 6)22. 
(1st Math (ages 5 to 8). ......... 2 
О2па Math (ages 7 to 76)........ 
Sublogic ... NCP 

DAir Transport Pilot............. 
True BASIC, Inc. . 
FiKemeny/Kurtz Math Series: 
TER aee odis coo mene io 


HARDWARE 
Manufacturer's standard limited 
warranty period for items shown is 
listed after each company name. 
Some products in their line may 
have different warranty periods. 


27. 


Timeworks 


„ NCP 


I$) Publish-lt! 4.4— This complete desktop 


4 э $ ?* P» а à е о $£ а а о е 6 9" 9 | 8 9 * 


AST Research ... 2 years 


SixPakPlus 384k C/S/P......... 189. 
RAMpage Plus 286 512k........ 419. 
Brother International ... 1 year 

HL-8e Laser Printer........... 1899. 
HL-8Ps PostScript Laser Printer ... call 
Топ "| ^ ............... 99. 


Central Point ... 1 year 
Copy I| PC Deluxe Option Board... 115. 
Compucable ... 2 years 


2-Position switch box ........... 25. 
3-Position switch box ........... 35. 
Corvus ... 1 year 
ReadyNet Starter Kit........... 319. 
ReadyNet Add-On Kit.......... 165. 
Cuesta ... 1 year 


Datasaver 400 Watt (power backup) 429. 
Curtis ... lifetime 


Diamond Plus SP-14 ........... 41. 
ЁШӨЙӨӘРӘ................. 36. 
Ruby SPF-2 (6 outlets) .......... 55. 
Ruby-Plus SPF-2 Plus........... 65. 
We carry the full line of Curtis products. 
Diconix ... 1 year 

150 Plus Printer (Parallel)........ 359. 
Epson ... 1 year 


We are an authorized Epson Service Center 

FX-850 (80 col., 264 cps, 9 ріп)... 369. 
FX-1050 (136 col., 264 cps, 9 pin). 479. 
LQ-510 (80 col., 180 cps, 24 pin). . 349. 
LQ-850 (80 col., 264 cps, 24 pin) . 549. 
LQ-950 (110 co/., 220 cps, 24 pin). 569. 
LQ-1050 (136 col., 264 cps, 24 pin) 769. 
LQ-2550 (136 col., 333 cps, 24 pin) 989. 
LX-810 (80 col., 180 cps, 9 pin)... 199. 


Printer-to-IBM cable (6 feet)....... 15. 
5th Generation ... 1 year 

Logical Connection 512К........ 529. 
Hayes ... 2 years 

Smartmodem 1200 ............ 289. 
Smartmodem 2400 ............ 429. 


Smartmodem 2400B (w/Smartcom 1l) 429. 
Hercules ... 2 years 
Graphics Card PluS.,.......... 


ет Г ы т”. 


3 (On Ісоте back to the gay nineties.) 

\ eople are always asking if the celebrated rural 

--” outpost of Marlow, NH (рор: 561, Car. Rt. Sort 

Nn 03456), is really ready for the 906. Ready???! Why, 
if you give us a few minutes to hitch up the horses, light 


h the oil lamps, pop open the parasols, and set a few 
ie. You see, even though our 


E 
mim [ae "n m" bole ы 


| picture postcard town now has more 
i printers than people, we still know 
the traditional way to ring out the 


ЕС 


аға! 


апа ring in the new. | 
Oh sure, we've heard the talk | 


about how technology is going to 


Г^А 


= т! -——E 


| 


1 
ща 


| Ernie Y we'll make Currier and Ives look like Bert and 


change everything. But, no matter how many megahertz 
you muscle into your micro, or how much resolution 
you ram into your rasters, or how many points per inch 
you output to print, you can still rely on us to deliver an 
irresistible combination of down-home pricesandup- 


country personal service. 


Better keep our sox on. | 
It's important that we all keep our tootsies toasty jue 


- stroll down the old stage road into | 
71 the last decade of the 20th Century, 


So were giving a free pair of genuin al 
E] 10096 wool PC Connection Sox to -~ 
EZ. everyone who Rice an xt of. de. 


March 31. 


Enjoy safe sox all winter long with warm and toasty 
100% wool PC Connection Sox. Offer not available 
to accounts on net terms. One per customer. 


©COPYRIGHT PC CONNECTION, INC., a. BERI NEAN REGISTERED TRADEMARKS OF PC CONNECTION INC., MARLOW, NH 
| % 


2917 
2935 
5502 
5500 
6153 
5190 


5010 
5011 


3105 


3106 
6424 


2285 
2286 


4554 
2287 


4624 


4950 
4951 
4670 
4326 


XTREE .. 
(е) XTREE Рю Gold 1.3—А treasure of advanced 
disk management features—Directory Tree 
| Display, Application Menus, Archive Manage- 
| ment, Autoview & Enhanced View. Single 
| keystroke commands for all operations . $75. 


Mountain Computer ... 1 year 
40-60 Meg Internal Tape Drive. .. $379. 
40-60 Meg Int. Tape Drive for PS/2 379. 


83-152M Ext. Tape Drive........ 759. 
83-152M Int. Tape Drive ........ 629. 
DC2120 Cartridge (5 pack)....... 195. 


DC2000 Pre-formatted Cartridges еа. 35. 
Pacific Rim ... 1 year 


1.2 Meg External.............. 415. 
360k External 51/4” Drive ....... 179. 
Plus Development ... 2 years 
Hardcard 20 Meg (49 ms)....... 529. 
Hardcard 40 Meg (28 ms). ....... 599. 
Hardcard ІІ 80 Meg (19 ms) ..... 699. 
Seagate ... 1 year 


FREE PCTV? Hard Drive installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 

20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) .. 289. 
30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms) .. 299. 
40 Meg Int. НО ST251-1 (28 ms). . 359. 
40 Meg Int. HD for PC ST251-1 
(w/controller and cables, 28 ms) . . 429. 
80 Meg Int. HD ST4096 (28 ms) .. 619. 


NCP 


TEAC ... 1 year 


PC, XT 360k Drive (57/4”) T9. 


720k Drive (specify XT or AT, 31⁄2") . 79. 
99. 


1.44 Meg Drive for XT (3%/2")...... 
1.44 Meg Drive for AT (includes Bastech 


software utilities, 31/2" copy prot.) . 119. 


MISCELLANEOUS 


Checkfree 
CheckFree Xpress 
CompuServe 


* » 3» * P вз d абат в P 


CompuServe Information Service .. 24. 


Cables ... lifetime 


Smartmodem-to-AT cable (10 feet) . 15. 
Right Angle Printer cable (6 feet)... 15. 
19. 


Parallel Printer cable (15 feet) 


a «а * «а «а 


DISKS 
All disks have a lifetime warranty. 


51/4" DS/DD Disks (360k) 
Sony (10 disks per box)......... 


51/4” DS/HD Disks (1.2 Meg) 


Sony (10 disks per бох). ......... 


Треш inboard 486/PCheks _. 


URE Diele 


Intel ... Syears Samna ... NCP 
Inboard 386/PC with Free батпа Ami—The 
Inboard 386/PC gives you 80386 processing 
power, anda free Samna Ami Windows- 
based word processor (regularly at $129). 
Offer good through March 31, 1990 . $579. 


Practical Peripherals ... 5 years 

2400SA MNP-Fully supports error-free MNP 
Level 5 data transmission, giving you more 
confidence in your communications. Also 
supports Hayes compatible 2400 bps 

| standard operation 


31/2" DS/DD Diskettes (720k) 

Sony (10 disks per Бох).......... 
Verbatim (10 disks per box)....... 
Maxell (10 disks per бох)......... 
31/2” DS/HD Diskettes (7.44 Meg) 
Sony (10 disks per Бох).......... 
Verbatim (10 disks per Бох)....... 
Maxell (10 disks per Бох). ........ 


Maxell MD2-D (10 disks per box)... 13. 
Verbatim Datalife (10 disks per box). 13. 


Verbatim Datalife (10 disks per box). 19. 
19. 


Maxell MD2-HD (10 disks per box) . 19. 


Order line open ‘til 1 AM. 


MEMORY 


3248 256k ОВАМ (120 nanosecond)... call 
4366 1 Meg x 9 SIMMs (100 nanosecond) call 
5510 1 Meg x9 SIMMs (80 nanosecond) call 
5746 1 Meg Chips (80 папоѕесопа).... call 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

€ No surcharge added for credit card orders. 

€ Your card is not charged until we ship. 

@ if we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

€ No sales tax. 

€ Ail US. shipments insured; no additional charge. 

€ APO/FPO orders shipped 1st Class Mail. 

@ International orders U.S. $250 minimum. 

€ Upon receipt and approval, personal and company 
checks now clear the same day for immediate 
shipment of your order. 

e COD max. $1000. Cash, cashier's check, or money 
order. 

ө 120 day limited warranty on all products. * 

€ To order, call us Monday through Friday 9:00 AM to 
1:00 AM, or Saturday 9:00 AM to 5:30 PM. You can 
call our business offices at 603/446-3383 Monday 
through Friday 9:00 AM to 5:30 PM. 


„ NCP 

e) The Norton Backup 1.0-Save your data before 
you lose it with the all new Norton Backup. 
3 user modes for ease of operation at any 
level plus many more advanced features 


make your backups easy 


Peter Norton 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 

ө For monitors, printers, Bernoulli Boxes, computers, 
hard drives, and power backups, pay actual charges. 
Call for UPS 2nd-Day & Next-Day-Air. 

€ For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground. 

Hawaii: 

Ф For monitors, printers, Bernoulli Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 
order. 

Alaska and outside Continental US: 

ө Call 603/446-3383 for information. 
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PC Globe ... NCP 

ОРС USA 1.0—Instant profiles on all 50 states 
and Puerto Rico, including maps, graphics, 
and data $39 


Intel ... 5 years Toshiba ... 1 year 
4696 2400B Internal Modem......... 159. , 3684 T1000 Laptop (80C88, 6.4 Ibs.). . . 669. 
2352 2400B Internal Modem 2 (for PS/2) 249. The Intel TU 4958 T1600 Laptop (12 MHz, 20 Meg) . 3249. 
5119 2400 Baud External Modem..... 179. reliable communicates Tripp Lite ... 2 years 
6420 2400EX MNP Modem. ......... 229. 6201 Isobar 8 (8 outlets, 12 ft. соға)..... 69. 
2346 Inboard 386/PC w/1 Meg (w/ree Ат) 579. 6019 LS 600LineStabilizer. .......... 85. 
2339 Inboard 386/AT (req. inst. kit) .... 859. 6018 LC 1200 Line Conditioner. ...... 159. 
4266 Above Board Plus 512k......... 419. Video7 ... 7 years 
4267 Above Board Plus 1/0 512k...... 449. 5883 1024i VGA (includes 512k) ...... 289. 
5336 Above Board Plus 8 2 Meg...... 699. 4931 VRAM VGA 512k ............. 449. 
5342 Above Board Plus 8 /О 2 Мед... 739. 
4272 Above Board 2 Plus512k....... 469. DRIVES 
5396 Above Board MC 320k ........ 359. 
4275 Connection Coprocessor ....... 579. | Intel ... 5 yonr DTC ... 1year 
4857 Visual Edge ................. 449. | 2400EX MNP Modem-MNP support allows 6248 ATFloppy/Hard Drive Controller. . 129. 
MATH COPROCESSORS error-free transmission as well as data com- IOMEGA ... 1 year 
2370 80287-8 (for 8 MT 80286 CPU's) . 199. pression providing 2400 bps throughput up 5116 Bernoulli || Single 44 Meg Internal 995. 
2369 80287-10 (for PS/2 Models 50 & 60) 229. 5117 Bernoulli li Dual 44 Meg External 1969. 
4750 80387SX (for 80386SX CPU's).... 309, | 9 4800 bps. Also supports Hayes compatible | 5з 44 Meg Cartridge Tripak (514"),.. 249. 
2371 80387 (for 16 MHz 80386 CPU's).. 349. | Operation 2499 PC2 Card (controller required) ... 169. 
2372 80387-20 (for 20 MHz 80386 CPU's)399. 2500 PC2B Card (bootable card)...... 229. 
Kensington Microware ... 1 year Safe Power Systems ... 2 years 
2582 Masterpiece Plus ............. 109. 4561 Safe 250W (standby power bkup) 249. 
5697 Expert Mouse (Trackball for PS/2) . 115. 4562 Safe 425W (standby power bkup) 369. 
Key tronic ... 3 years SOTA Technology ... 2 years 
4518 101 PlusKeyboard............. 99. 5107 Floppy Drive Controller (SS/p). . . . . 99. 
Kraft ... 5 years 5111 SOTA 286i-12 (12 MHz accelerator) 269. 
5801 New Game Adapter (2 game ports). 27. 5402 SOTA 3861-16 (16 MHz accelerator) 389. 
5800 З button Thunder Joystick........ 29. Targus ... lifetime 
5902. oo 3s |) e eee eee 69. 4899 Nylon Laptop carrying case ...... 55. 
Logitech ... limited lifetime 6037 Premier leather carrying case.... 199. 
5464 Series 2 Mouse (C9 for Р5/25).... 69. TheComplete PC ... 2 years 
5151 НІНЕ? Mouse(C9) ............. 85. 5598 TheComplete Half Pg. Scanner 400 189. 
6029 Trackman (Trackball) serial 85. bus 89. 4887 TheComplete FAX 9600......... 429. 
4297 ScanMan Plus (hand scanner) ... 185. 5140 TheComplete PageScanner...... 549. 
Micron Technology ... 2 years 5828 TheComplete Communicator ..... 559. 
5818 Beyond 640 EMS Board 1 МВ ..... 369. . . 
5821 Beyond EX Extended Mem. Brd. 2 МВ 599. 1 800 | 776 7 ri 77 Microlytics ... NCP | 
Microsoft ... lifetime - -= D) GOfer 2.0-The original, affordable, simple, 
2897 Mouse with Paintbrush ......... 109. ... | painless, quick, easy, and fast text-retrieval 
2898 Mouse with Windows 2862.1.... 139. ММС: РС Connection 700B software package for IBM PC and compati- 
MicroSpeed ... 1 year EET) 6 Mill Street [wee 
6007 PC-TRAC Trackball serial 75.bus 85. Marlow, NH 03456 p 
6010 FasTRAP 3D Trackball seria! 99. bus 109. SALES 603/446-7721 FAX 603/446-7791 
———I——T—— SS Шама же смета ән іле 
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4306 


4799 
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4690 


3202 
3200 
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3100 
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Mouse Systems ... lifetime 
White Mouse (bus or Serial)... ... $69. 
Trackball (1 уг wrnty.) serial 75. bus 85. 


PC Mouse Il w/PC Paint+........ 89. 
NEC ... 2 years 

Multisync 2А (VGA Monitor) ..... 499. 
Multisync ЗО Monitor .......... 689. 
Orchid Technologies ... 4 years 
ProDesigner VGA (800 x 600) .... 249. 


PC Power & Cooling Sys. ... 1 уг 

REPLACEMENT POWER SUPPLIES 

Turbo Cool 150 (25? - 40? cooler) 129. 
Silencer 150 (8496 noise reduction) 115. 
Practical Peripherals ... 5 years 

1200 Baud Internal Modem 
1200 Baud External Modem (mini) . 77. 
2400 Baud Internal Modem 
2400 Baud External Modem..... 179. 
2400 Baud Int. MNP Modem (Lev 5) 175. 
2400 Baud Ext. MNP Modem (Lev 5) 209. 
2400 Baud Internal Modem for PS/2. 229. 
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* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR 


were happv to toil. 


TOPS ... NCP 
| E Network Bundle for DOS 3.0—Allows you to 
quickly and easily share files, electronic mail 
and printers between your Apple Macintosh, 
| IBM PC and/or Sun Workstation. Now 


includes Inbox EMail software 


$159. 


REPAIRED AT OUR DISCRETION. 


| | CeBIT "90 HANNOVER 
TERTE HALL 8, D271 and HALL 5, E64 
FLYTECH TECHNOLOGY CO., LTD. 


HEAD OFFICE: 

2 FL., NO. 8, LANE 50, SEC. 3, 
NAN-KANG RD., TAIPEI, TAIWAN, R.O.C. 
TEL: (02)785-2556 FAX: (02)785-2371 
TELEX: 22233 FLTCO 


U.S.A. : 
3008 SCOTT BLVD., SANTA CLARA, CA. 95054 U.S.A. 
TEL: (408)727-7373, 727-7374 FAX: (408)727-7375 


WEST GERMANY: 
MENDELSSOHNSTRASSE 53, 

6000 FRANKFURT AM MAIN 1, WEST GERMANY 
TEL: (089)746-081, 746-453 FAX: (059)749-375 


HONG KONG: 

B12, 8 FL., BLOCK B, TONIC INDUSTRIAL CENTRE, 
19 LAMHING ST., KOWLOON BAY, KOWLOON, 
HONG KONG 
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The Book Size Computer 
The Book you'll read over and over again 


CARRY-! 8088 

10MHZ ХТ/АМІ BIOS /256K RAM expandable to 640k/One to two 720KB 3.5'' FDD/ 
Serial/Paraltel/Game/CGA/MGA/Standard keyboard connector/16Watt Power adapter 
Dimension: 240mm x 185mm x 45mm Weight: 1.9kg-2.4kg 


САННҮ-І 80286 

12MHZ, 0 Wait State AT/AMI BIOS with Diagnostic/1 MB RAM/20MB Hard Disk 
Drive optional /One to two 1.44MB 3.5” FDD/2 Serial/1 Parallel/CGA/MGA/Standard 
keyboard connector/30Watt Power adapter 

Dimension: 240mm x 185mm x 45mm Weight: 2.1kg-2.8kg 


CARRY-I KEYBOARD 
82 Key/XT-AT Autoswitch 
Dimension: 310mm x 145mm x 27mm 


it's priced lower than you'd expect for a PC with this kind of power and portability. 
But don't take our word for it. Call us today for more information. 


A moral for Apple, 
and evaluations of a 
multimedia product 
and a font utility 


pple suffers from a serious dis- 

ease. Not corporate malaise, 

whatever that is. Not bad fiscal 

management. Not even reorga- 
nizational plague (well, at least that dis- 
ease shouldn’t be fatal). No, Apple’s real 
disease is the “not invented here" syn- 
drome (or NIH for short). That is, if the 
software wasn’t written at Apple, the 
company either is not interested in it or, 
worse, will implement a less practical 
way to do the same thing. 

Apple has been suffering from this 
syndrome for years. Unfortunately, it’s 
getting worse. And it’s got to stop, or the 
Macintosh will eventually fade into the 
halls of computing obscurity now occu- 
pied by the likes of the Amiga and the 
Atari ST. 

Murmurs the gentle reader, “ОК, 
Don, what proof do you have of Apple’s 
disease?" Simple: Apple loves propri- 
etary system software. That's not my 
analysis, but a fact. The first Apple II 
didn't run CP/M, but Apple's own oper- 
ating system. This proprietary seed fa- 
thered a whole series of proprietary oper- 
ating systems for the Apple II, Apple IIT, 
Lisa, and Mac computers. 

A/UX, which is Apple's Unix imple- 
mentation, has been the company's one 
attempt to go with an industry-standard 
operating system. But even here, Apple 
has tried to wire in its own proprietary 
Mac Toolbox routines and graphical user 
interface, rather than relying on standard 
Unix device drivers and windowing sys- 
tems, like the X Window System (al- 
though in a fit of sanity, the A/UX team 
has supported the X Window System and 
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many other Unix basics). 

While proprietary operating systems 
themselves aren’t necessarily bad, this 
acute NIH syndrome has fostered unfor- 
tunate developments. The worst of these 
are those lawsuits designed to protect 
Apple’s proprietary systems. Lawsuits 
are no substitute for innovation. The 
speed’ of technological development іп 
the past 10 years proves that markets 
can’t be stalled for the long term when 
innovation revolves around proprietary 
ideas. In short, proprietary software 
equals development stagnation. 

Meanwhile, critical non-Apple con- 
nectivity products have still not been re- 
leased. Where is Network File System 
(NFS) for the Mac? TCP/IP? DECnet? 
Where is. . .? 

If Apple doesn't snap out of this pro- 
prietary system software binge, the com- 
pany will eventually be done in by 
cloners, who will succeed in spite of 
Apple's legal efforts. And Apple will get 


clobbered by other systems whose speci- 
fications are released to the public do- 
main (like Sun did with NFS), where 
they can be incorporated into other soft- 
ware. That would be a shame. 


Record the Screen 
with MediaTracks 
Whatever you think of multimedia (and I 
think the concept has been overmarketed 
before it's been ready to stand on its own 
technical merits), there is no doubt that 
the Mac is the preeminent multimedia 
platform. More software and hardware 
accessories for the manipulation of digi- 
tized images, sound, music, full-motion 
video, animation, and the like exist for 
the Mac than for any other general com- 
puting platform. If you're interested in 
doing multimedia development work, the 
Mac is the machine that you should look 
at first. 
One of the most talented companies 
continued 
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Adobe Type Manager 
Adobe Systems, Inc. 
1585 Charleston Rd. 


P.O. Box 7900 

Mountain View, CA 94039 
(800) 344-8335 

Inquiry 981. 


trying to sell into this market is Farallon 
Computing. You may know the Farallon 
name from its twisted-pair AppleTalk 
networking products, but you should also 
know it from products such as Screen- 
Recorder and MacRecorder. 

ScreenRecorder can record and play 
Mac screen events, but its capabilities are 
quite limited since it lacks basic video 
editing tools. It is useful for creating 
self-running demonstrations. Without 
editing tools, however, the demonstra- 
tions must be kept simple. MacRecorder, 
on the other hand, is a sound digitizer 
‚апа editor that lets you capture sounds, 
including music, using its built-in micro- 
phone or a patch cord to another source, 
such as a compact disk player. Unlike 
ScreenRecorder, MacRecorder is quite 
flexible, letting you filter, edit, copy, 
and paste captured sounds. 

To improve on ScreenRecorder and 
put some balance back between its two 
multimedia products, Farallon is releas- 
ing a program called MediaTracks. Un- 
like ScreenRecorder, MediaTracks is a 
real-time video editing system for edit- 
ing "frames" of Mac images. 

Essentially, MediaTracks works like 
an automated videotape editing system, 
the difference being that it records Mac 
screen images onto virtual “tapes” and 
edits them, rather than controlling an ex- 
ternal video deck. These “tapes” can be 
chopped up into video clips and then re- 
assembled in any order that you like. 
Thus, you can create some amazingly so- 
phisticated moving images on the Mac’s 
screen. 

MediaTracks also allows you to adapt 
sounds that you’ve captured with Mac- 
Recorder (or other sound applications) 
and play them along with the images. 
The results are pretty impressive, even 
with the beta copy I’ve been testing. The 
program includes a set of draw tools, so 
you can annotate your video clips; you 
can also add some rudimentary program- 
ming functionality to a clip. This works 
much like the demonstrations or tutorials 
that you can build using WingZ and its 
built-in scripting language. Media- 
Tracks is a good choice for creating in- 
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MediaTracks 
(Price not yet set, but it’s expected 
to be under $300.) 

Farallon Computing, Inc. 

2201 Dwight Way 

Berkeley, CA 94704 

(415) 849-2331 

Inquiry 982. 


teractive screen demonstrations or help 
systems. 

Of course, MediaTracks won't cover 
the needs of everyone. First of all, it's 
not a full-motion video editor. It can't 
control external peripherals (e.g., video- 
tape decks or laser disk players). It 
doesn't work with video frame grabbers, 
so its image source is strictly standard 
Mac screens. It lacks the video special 
effects that real videotape jockeys use all 
the time. While the first version of 
MediaTracks will lack these features, 
Farallon has every intention of incorpo- 
rating many of these full-motion video 
features in a later release. 

Its biggest limitation is that Media- 
Tracks records only in black and white. 
You can paste color images from other 
applications, but that process is tedious if 
you plan to build a lengthy interactive 
screen session. 

Since MediaTracks is still in beta test- 
ing, pricing hasn't been set (although 
MediaTracks should be out by the time 
you read this). Farallon expects to sell 
the system for less than $300. Bundled 
with MacRecorder and called Multime- 
dia MediaTracks, the full system will 
cost a bit more. 


Tip of the Month 

In the past, I've reported on bugs, prob- 
lems, and fixes for the System and im- 
portant Mac applications. To keep this 
information current, I'm going to start 
giving reports on these problems every 
month, as much as space allows. 

You've probably heard of the Adobe 
Type Manager. This new utility from the 
people who make PostScript purports to 
get rid of the jaggies when you display 
fonts on the screen and on dot-matrix 
printers like the Apple ImageWriter П. It 
does this by essentially bypassing Quick- 
Draw. Once you install ATM in your 
System Folder (it's a cdev), it's loaded at 
start-up time. 

ATM works by intercepting Quick- 
Draw font calls to the screen or printer 
and replacing them with outline fonts. 
That is, ATM displays screen fonts using 
Adobe font outlines. Unlike the normal 


Mac screen fonts, which are bit maps, 
these outline fonts look crisp and clear at 
all sizes and on many output devices. 
I've used this utility for over a month 
now, and I've found some problems you 
should know about. 

First of all, ATM can't fix the problem 
of “too few dots.” On the ImageWriter 
II, for example, you are limited by its 
nine-pin print head and overall print den- 
sity of less than 144 dots per inch. ATM 
can make large fonts (e.g., 72-point Hel- 
vetica) look good on an ImageWriter II 
because there are plenty of dots to work 
with. But smaller fonts, in the 10- to 18- 
point range, don't come out that much 
better than if the System had used Quick- 
Draw and the old bit maps. 

Second, ATM slows down your sys- 
tem. You can set its font cache to help 
overcome this, but I've found that unless 
you kick up the cache to 1 megabyte, the 
effect is minimal. Most Mac users don't 
have a megabyte of RAM to spare on a 
font cache. 

Finally, ATM causes severe screen 
updating problems with some applica- 
tions. Apart from its general slowness, 
ATM brings havoc to applications like 
Nisus, 4th Dimension, and WingZ. 
Screen updating is seriously impaired 
with ATM. You can even see the applica- 
tion stop the screen update while ATM 
sorts out the font details before continu- 
ing, which І find very annoying. 

On the plus side, ATM displays or 
prints fonts (particularly at the large 
point sizes) without wasting megabytes 
of disk space for large bit-mapped font 
images. In PageMaker 3.0, it's handy for 
people who have to zero in on detail by 
displaying the page at the 200 percent 
setting and need the proper kerning for 
the text at this expanded scale. 

As it stands now, I'd take a pass on 
ATM. Although it's inexpensive at $99, 
it introduces some quirks into formerly 
stable systems. Keep in mind, also, that 
Apple will be releasing its outline fonts 
as part of System 7.0. How ATM and 
Adobe's fonts work with System 7.0 is 
anyone's guess, but I do know that Apple 
is very protective of its system software. 
Remember where you heard it. Ш 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
Jor BYTE. He can be reached on BIX as 
"decrabb." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


HOW TO COMBINE SPEED, POWER AND GRACE 
WITH BRUTE FORCE. 
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Loaded menu Е :\ACADS8G\ACAD . rmx 
Connand : 


AUTOCAD | 386. Zoom faster. Pan faster Draw faster AutoCAD 386 


combines world-standard CAD performance with full-force 32-bit workstation 
power—right on your 80386 -based РС. 


AutoCAD 386 is built for speed. It loads, redraws, and saves drawings up to 
62% faster than before. It accesses up to 16 megabytes of RAM and 4 gigabytes of 
virtual memory, making more room available for larger AutoLISP* and other appli- 
cations programs, memory-resident drivers, network interfaces 
and other utilities— which translates directly into more speed. JA 
Quick! Call Autodesk now to arrange a p at YN | 
the authorized Autodesk reseller nearest you. And upgrade 
your present version of AutoCAD for as little as $300. "^ АУА» ^ 


Autodesk, the Autodesk logo, AutoCAD and AutoLISP are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. ВОЗЕ rs a registered trademark of intel Corporation. 800-445-541 5 Ext. 65 
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MICROVITEC HAS 


| | 
SOME BRIGHT IDEAS АТ | | footprint tilt/swivel base fits 
REASONABLE PRICES. ||. comfortably on any desk. 
Youre looking at Micro- | Microvitec thought hard 


about OEM needs, as well. 
| We developed innovative 
'common chassis' manufactur- 


vitecs new VGA-Scan 
color monitor. Its the first 
in a complete range of products 


that put maximum quality on your ng techniques to meet custom 
desk at a minimum price. - - needs in very short lead times. 

Ergonomics are everything tO The new VGA-Scan monitor gives you Whether you want one dis- 
the VGA-Scan. Brilliant, sharp, а bright, sharp, stable display at | play or one thousand, think 
stable pictures аге displayedona “2 competitive price | Microvitec. Were sure to have 
are right up front, yet covered жит. тШ 


Microvitec, Inc., Atlanta, USA Tel: (+1) 404 991 2246 AWA E | 1 = 


when not in use. And the small- Microvitec GmbH, West Germany Tel: (+49) 211 24 30 51 | CJi 112 Uy NH ШП Шы 
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How to use OS/2’s 
High Performance File 
System without 
reformatting your 
boot-up disk 


his is an early report detailing 

what I’ve found out about OS/2 

1.2. In particular, I found out 

something that the manuals do 
not tell you about the new High Perfor- 
mance File System (HPFS). I want to 
share that with you and then move on to 
some other version | .2 topics. 

If you’ve read my previous columns, 
you know that the highlight of version 
1.2 is the HPFS, which allows longer 
filenames, extended file attributes, and 
faster file access, for starters. However, 
version 1.2 seems to bring with it a di- 
lemma: to HPFS or not to HPFS. The 
manual and the IBM support folks claim 
that in order to use HPFS, you 


e must reformat your hard disk 
* cannot use the dual-boot feature 
е cannot access the hard disk under DOS 


They’re partly right: If you run the 
automatic installation program shipped 
with OS/2, it offers only the “HPFS or 
no HPFS” option. But there’s a way 
around that limitation, assuming that 
you’ ve previously partitioned your drive. 


Using Partitions 

If you don’t know, you can, under DOS 
3.3 and higher, divide a single physical 
drive into two partitions. The first one, 
called the C drive, is a primary DOS par- 
tition. Under DOS 3.3, the maximum 
size of this partition is 32 megabytes, and 
there is no minimum size. The remain- 
der, no matter how large, can be given to 
an extended DOS partition, which is di- 
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NOT TO HPFS 


vided into logical drives, each no larger 
than 32 megabytes. 

For example, one of my OS/2 worksta- 
tions has an 80-megabyte drive. This 
drive is divided into a 32-megabyte pri- 
mary DOS partition (the C drive) and a 
48-megabyte extended DOS partition, 
which is further divided into logical 
drive D (32 megabytes) and logical drive 
E (16 megabytes). Two partitions, three 
logical drives. This is all accomplished 
with the DOS program FDISK or, under 
OS/2 1.2, the new program FDISKPM. 

Before I leave the subject of drive par- 
titions, here are two not-well-docu- 
mented tidbits: 


Tidbit 1: If you have two physical drives, 
the drive letters are not assigned intu- 
itively. The primary DOS partition on 
physical drive O is named C. The ex- 
tended DOS partition on physical drive 0 
is then skipped for the moment, and the 
primary DOS partition on physical drive 


1 gets the name D. Only then are the log- 
ical drives in the extended DOS partition 
of drive O used as drives E, F, or what- 
ever. The drive letters finish up with the 
logical drives in the extended DOS parti- 
tion in physical drive 1. 


Tidbit 2: If your primary DOS partition 
is lost or erased, DOS or OS/2 can't ac- 
cess the extended DOS partition. If I 
took my partitioned 80-megabyte drive 
and reformatted C as, say, an HPFS par- 
tition, logical drives D and E would be 
untouched but unreadable to DOS. 


How to Protect Partitions 

and Still Use HPFS 

With those partition basics out of the 

way, it's now possible to explain what 

OS/2 1.2’s installation program does to 

my 80-megabyte drive. The installation 

program asks whether or not to reformat 

the boot partition with HPFS. Since 
continued 


MARCH 1990 > BYTE 101 


Circle 89 on Reader Service Card (DEALERS: 90) 


TCP/2 


TCP/IP 
Networking 


for 
OS/2® 


Ф Support for Ethernet,™ 
Token Ring, and SLIP 


Ф Network accessibility from 
protected and real modes 


* Full server operation for 
telnet, ftp, rsh, and rexec 


Ф IP gateway capability 


e VT1029 emulation for 
telnet and rlogin 


® Coexistence with other 
protocol manager packages 


Ф Developer’s kit 
with socket library 


A 
Dan Lanciani 
Product 


TCP/2...$475 Dev. kit...$750 
OEM inquiries are invited. 


For further information contact: 


Essex Systems, Inc. 
One Essex Green Drive 
Peabody, MA 01960 
(508) 532-5511 (orders) 
(508) 532-5510 Cinfo) 


TCP/2™ is a trademark of DLD Consulting. Ethernet™ is 
a trademark of Xerox Corporation. OS/2® is a registered 
trademark of International Business Machines Corpora- 
tion. VT102® is a registered trademark of Digital Equip- 
ment Corporation. TCP/2 is based in part on work done 
by the University of California at Berkeley. 
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reformatting the boot partition—the C 
drive, recall—eliminates what used to be 
the primary DOS partition (05/2 ргі- 
mary partitions were identical to DOS 
primary partitions prior to version 1.2), 
the extended DOS partition containing 
drives D and E disappears also as far as 
DOS is concerned. 

Thus, HPFS becomes an all-or-noth- 
ing proposition. That’s kind of a pain, 
because the machine is then, as you’ve 
seen, committed to OS/2, and its drives 
are unreadable by DOS. The only alter- 
native offered by the installation pro- 
gram and the OS/2 manual is to forgo the 
HPFS altogether. That’s not satisfactory 
for many people. Thankfully, there’s an 
(undocumented) third alternative. 

The trick is to realize that HPFS vol- 
umes can be created after install time: 
The FORMAT command under OS/2 
can format a logical drive to either HPFS 
or file allocation table format. The syn- 
tax FORMAT d:/FS:FAT creates a FAT- 
based volume, and FORMAT d: / FS: HPFS 
creates an HPFS-based volume. (In both 
cases, d: refers to a drive letter.) So tell 
OS/2 to install itself as a FAT-type vol- 
ume on C without reformatting the drive. 
Then you can format one or more of the 
logical drives in the extended DOS parti- 
tion—D, E, or whatever—as an HPFS 
volume, and then you have an HPFS 
drive to experiment with. 

Before you can do that, however, there 
is one more catch. The CONFIG.SYS 
file requires the following line for HPFS 
support: 


DEVICE -C:|OS2|HPFS.IFS -C:64 


You won't find that line in your CON- 
FIG.SYS file if you didn't tell the instal- 
lation program to reformat the partition 
under HPFS. Add it to the CONFIG.SYS 
file, reboot, and you're ready to reformat 
a drive in the extended DOS partition as 
an HPFS drive. Of course, once you re- 
boot under DOS, only the FAT-based 
logical drives will be visible to DOS. 
This will save you a lot of trouble, as this 
way you needn't clean off your hard disk 
prior to installing HPFS on your drive. 


HPFS Performance Measurements 
I know you're all wondering if the HPFS 
is, indeed, High Performance. Here are 
the results of a few quick-and-dirty tests. 
First, I wanted to test how both file 
systems performed with fragmented 
files. The easiest way I know of to create 
fragmented files is to start with a simple 
one-line file—call it AB—and then 
COPY АВ +АВ CD and COPY CD +CD 
AB. Do the two COPY commands over 


and over until you get about a 3-megabyte 
file. I thought I'd try it on version 1.2. 

To make the test as fair as possible, I 
partitioned a 30-megabyte drive into two 
15-megabyte partitions: one HPFS, one 
FAT. I also installed a 64K-byte cache— 
the IBM default—on both the FAT and 
the HPFS partitions. Then I did the 
COPY commands to create the 3-mega- 
byte file. Result: The HPFS partition 
took 41 seconds; the FAT partition took 
38 seconds. Just for grins, I tried the test 
on the FAT partition again after booting 
under DOS: 26 seconds. 

Ah, well, I thought, perhaps it's the 
COPY command. I decided to try a real- 
world application. I've been using Mi- 
crografx Designer in its beta version 
under OS/2 for a few months now, so I 
fired it up and loaded a drawing. The file 
is about 176K bytes, a fairly large draw- 
ing. I copied it to the HPFS partition and 
to the FAT partition, rebooted, and read 
the HPFS copy. Then I rebooted again 
and read the FAT copy. 

The results were the same: The HPFS 
copy was a bit slower (53 seconds) than 
the FAT copy (43 seconds). Then I re- 
membered that DOS handles disk parti- 
tions smaller than 16 megabytes differ- 
ently than it does partitions larger than 
16 megabytes, so I decided to get brave 
and reformat the 80-megabyte drive in 
the system. 

When the FAT and HPFS partitions 
were each 32 megabytes, the story was a 
bit different. The COPY test took 31 sec- 
onds in the FAT partition and 28 seconds 
in the HPFS partition. The Designer test 
took 45 seconds in the FAT partition and 
51 seconds in the HPFS partition. 

Finally, I did a quick test of sequential 
and random reads. The sequential reads 
were identical for FAT and HPFS, but the 
random reads favored HPFS— 1000 ran- 
dom reads took 12 seconds for the FAT- 
based partition but only 8 seconds for the 
HPFS-based partition. HPFS decreased 
by 33 percent the total read times. 

So the initia] results aren't exciting 
speedwise, save in the random access 
test. But the other features, like long file- 
names and extended attributes (which I 
discussed in January), have been long in 
coming, so it's nice to see them at last. B 


Mark J. Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
BIX as "mjminasi. ” 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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malltalk/V ® PM. 
Think of it as a bold, 
“seat-of-the-pants” solution 
that cuts to the heart of the 
OS/2 Presentation Manager 
complexity challenge. Thus 
unlocking the potential of this 
powerful operating system. 
With the introduction iam 
of Smalltalk/V PM, object- | En | 


oriented programming 


Hus mu T 
1 — 


Introducing Smalltalk/V PM. The 
to fulfill the promise of OS/2. 


moves out of the realm of mystery 
and into a new era of breakthrough 


applications that promises to be of 


legendary proportions. 
OS/2 PM is designed to push 


Developer’s Kit Missing? 


Is Тһе Most Important Part Of Your 


“user friendly” to a whole new level 
of sophistication. If you compare it 
to an orchestra, OS/2 has capabili- 
ties no ordinary assemblage of in- 
struments has ever dreamed of 


possessing. Yet to tap 


its potential, OS/2 


PM demands a con- 


OS/2 PM offers you a powerful, rich environment 
loaded with advantages like a Graphics Program- 
ming Interface (GPI), a LAN manager, multitask- 
ing, SQL, just for starters. And all of these 
components are accessible in a standard way using 
Smalltalk/V PM through Dynamic Link Libraries 
(DLLs) Combined with DDE (Dynamic Data 
Exchange), you can call and exchange data with 
other PM services or applications. Seamlessly. 
Now developers can write truly reusable compo- 
nents, which greatly increases their value. And 
you'll find Smalltalk/V PM the perfect “glue” 
between applications written in other languages. 


ductor capable of true 
genius. That conduc- 
tor is Smalltalk/V 
PM. 

You'll find Small- 
talk/V PM a perfect 
language for repre- 
senting and manipu- 
lating high-level 


information. Because 


you go from designing to prototyp- 
ing to delivering a completed appli- 
cation in one seamless step, you 
cleanly avoid the old costly “crash 
and burn” delays so common with 
languages born in the age of main- 
frames. 


UNLEASHING THE AWESOME 
POWER OF OS/2 PM 


Smalltalk/V PM. It helps stop 
the natural drift toward vaporware 
so common in software develop- 
ment today. It lets you dive right in 
and get to the creative parts with- 
out the usual grunt work. For ex- 
ample, if you want to ignore the 


complexities of understanding 
OS/2 PM details you can immedi- 


Gordian Knot. 

A legendary case 
of complexity. It 
had baffled and 
stymied the best 
minds of the 


ancient world 


until Aléxander 


fast, seat-of-the-pants way 


the Great cut 
through the 
convoluted 
challenge with 
one bold, swift 
stroke of his 
sword. This 
*seat-of-the-pants" 
solution set in 
motion the 
prophecy that 


whoever 


“unraveled the 


knot would one 


day rule Asia. 


“THIS IS THE RIGHT WAY 
TO DEVELOP APPLICA- 
TIONS FOR OS/2 PM. 

OS/2 PM is a tremendously 
rich environment, which 


makes it inherently complex. 
Smalltalk/V PM removes that 
complexity, and lets you con- 
centrate on writing great pro- 
grams. Smalltalk/V PM is the 
kind of powerful tool that will 
make OS/2 the successor to 
MS/DOS." 


Bill Gates, Chairman 
Microsoft Corp. 


grammer struggling with the com- 

plexities of Presentation Manager 

should take a close look at this 

product.” 

Charles Petzold, Contributing Editor, 

PC Magazine 

“Digitalk’s Smalltalk/V PM is 

dazzling! This product makes Pre- 
sentation Manager pay off.” 

Jeff Duntemann, Contributing Editor, 

Dr. Dobbs Journal 

“Smalltalk/V PM is an ex- 

cellent tool for rapid deliv- 

ery of prototypes which 

have all the functionality 

and user interface of a com- 


plete PM application.” 


THE FIRST debugger simplifies ap- Richard A. Landsman, 

— System Architect, Lotus Development 
FULLY-COMPILED plication development Р " фт 
ae d gi i “Smalltalk/V PM f 
Because Smalatyyy 214 gives you instant mallta rom 
PM is fully compiled response when youim- Digitalk is the greatest! This is an 
it provides you witha plement an idea. Our incredible product.” 


J.D. Hildebrand 
Editor-in-Chief, Computer Language 


more responsive envi- ‚ 
extensive user manuals 


ronment than ever 
before. Now you'll be and tutorials have 


THE BEST PM INVESTMENT 


able to generate earned us high praise. YOU'LL EVER MAKE 
stand-alone applica- Smalltalk/V PM $499.95 
tions (.EXE). SMALLTALK/V PM. Prices and information on these and 


THE TALKING HAS 


ately start creating without any ALREADY STARTED. 


limitations on your efficiency. 
However, if you’re the curious 
type, we have tools called browsers 
to help you fathom the masterpiece 
called 05/2 PM. You'll also find 
our incremental program develop- 


ment capability and push-button 


“Digitalk’s Smalltalk/V PM isa 
masterful implementation ofa clas- 
sical object-oriented programming 
language and a state of the art 


graphical user interface. Any pro- 


Smalltalk V 
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other Digitalk products are available 
on request: 

Smalltalk/V, Smalltalk/V 286, 
Smalltalk/V Mac 


Smalltalk/V. A product of Digitalk Inc., 
9841 Airport Blvd., Los Angeles, CA 
90045. For information or to find a dealer 
near you call: 


1-800-922-8255 
1-213-645-1082 


CompuServe 71361,1636 
FAX 1-213-645-1306 
Smalltalk/V is a registered trademark of Digitalk Inc. 
Prices subject to change without notce. | 
Other product names are trademarks or registered 
trademarks of their respective holders. 


NOW YOU SEE THEM... 


YOU DON'T! 


— eae 


WITHIN THE NOVELL FILESERVER.... 
Ш BATCH SERVER W DIAL-IN SERVER 


E PRINT SERVER Ш DIAL-OUT SERVER 
Ш E-MAIL SERVER 


DEDICATED SERVER SYSTEMS 

Dedicated server systems are a necessary part of today's 
high-powered LAN. Dedicated servers distribute the power of 
individual processors to specific LAN tasks. They protect your 
fileserver from the pitfalls of unexpected crashes, and 
increase performance by offloading tasks from your main 
system processor. 


A GOOD IDEA—But look what you'll need: 
Ш A standalone computer for each dedicated function. 


M Extra networking hardware and expensive cabling to 
connect them together. 


Ш Aspare piece of office real estate in which to keep them. 


Ш An explanation why you can't use your expensive 
computers for anything else. 


a 


DEDICATED SERVER BOARDS 

QL Series boards—one, two, or four XT- and one or two AT- 
compatible computers on a card—are elegant replacements 
for dedicated, standalone machines. They have all the 
performance and processing power of a computer, but plug 
into the bus of your fileserver, bridged system, or expansion 
chassis—out of sight, ready to process tasks on demand. 


A BETTER IDEA— Look what you can do: 


B ASYNCH DIAL-IN—With QL boards and communications 
software, you can dial into network resources from your 
home or remote office PC. 

Ш ASYNCH DIAL-OUT—Dial out using communications 
software from any network node to bulletin boards, 
information services, and other networks. 


Ш DEDICATED FILE SERVICES—Manage unattended tasks 
such as message handling for electronic mail, background 
batch processing, and print queuing. 


For better dedicated server solutions, E CUBIX 


BM, PC/AT, and PC/XT are registered trademarks = | . 

4 remand Démo serine call Cubix Cor, Dor ation today at 1-800-829-0550 CORPORATION 
Cubix Corporate Offices • 2800 Lockheed Way, Carson City, Nevada 89706 U.S.A. * Tel (702) 883-7611 © Fax (702) 882-2407 
Europe • Unit4 Colonial Business Park, Watford, Hertfordshire, WD2 АРК, England • Tel (44) 923 51150 © Fax (44) 923 37021 
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A new generation 

of servers brings 
minicomputer power 
to PC LANs 


or several years now, buying a 

LAN server hasn’t involved 

much thought. You put together 

a fast 80286 (or an 80386), a 
couple megabytes of memory, and a 150- 
megabyte hard disk drive, and you were 
in business. 

But now that’s changing. Server tech- 
nology is improving in every way—and 
just in time. 

Servers had to get better. Faster LAN 
hardware, such as the 16-megabit Token 
Ring, and an ever-increasing number of 
PCs per LAN are pushing current serv- 
ers to their breaking points. And, as 
more data finds its way onto those 
LANs, reaching that breaking point be- 
comes less tolerable. To solve these prob- 
lems, server vendors are trying to in- 
crease the performance and reliability of 
every aspect of their machines. 


Faster Processors 

The most obvious improvements are in 
processor power. When the first 16- 
MHz 80386 systems hit the streets, they 
were speed demons. Today, anything 
less than a 25-MHz 80386 is a perfor- 
mance yawn. 

The real action in servers is with the 
33-MHz 80386 and the i486. Vendors 
like Samsung now offer 33-MHz flag- 
ship systems, and every vendor has either 
announced an 1486 server or will soon. 
You can still use most of these new ma- 
chines to run DOS, but they’ re best suit- 
ed to the server life. 

If that’s not enough processing power 
for you, don’t panic; multiple processors 
are on the way. Compaq’s new System- 
pro, for example, can run with dual 
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80386 ог 1486 processors, and special 
versions of such network operating sys- 
tems as NetWare 386 and LAN Manager 
will be able to take advantage of both 
CPUs. LAN Manager 2.0, for example, 
uses one processor for network functions 
and one for server applications, such as 
the Structured Query Language Server 
database manager. 


More and Faster Memory 

But faster processors alone are just not 
enough. They need memory that’s fast 
enough to let them run without wait 
states. Because such DRAM is prohibi- 
tively expensive, vendors long ago 
turned to small caches of high-speed 
memory. That technology is now a stan- 
dard part of most servers. 

The amount of memory commonly 
available in those servers has increased 
dramatically. The main reason is the 
drop in memory prices in the last year. 
We recently reviewed an 80386SX sys- 


tem that offered an 8-megabyte upgrade 
for only $1100; about a year ago, we paid 
more than $400 for 1 megabyte. 

Large system memory is particularly 
important for LANs with many users. 
Every client machine consumes some 
server memory for its current state, file 
locks, and so on. As the number of users 
increases, so, too, does the operating 
system’s need for memory. 


Intelligent Disk Drive Controllers 
Intelligent disk drive controllers can also 
take advantage of extra memory for on- 
board caches. Controllers with caches of 
4 megabytes or more are increasingly 
common, and they yield large perfor- 
mance gains. Many high-performance 
servers now use the popular Distributed 
Processing Technology (DPT) and Konan 
caching controllers with 4- to 8-mega- 
byte caches. The hyperSTORE-1600 
controller from Perceptive Solutions can 
continued 
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have а cache as large as 20 megabytes. 
Faster controllers become important 
as disk traffic increases. The best main 
processor in the world is no good if so 
many users are making disk requests 51- 
multaneously that the controller can’t 
keep up. These intelligent controllers 
can bring average access times down 
from the range of tens of milliseconds to 
hundreds of nanoseconds—so individual 
users get what they want faster, and more 
users can get to the disk per unit of time. 


Faster and Bigger Disks 
The disks themselves are also faster and 
bigger than ever. Drives with average ac- 
cess times of less than 20 ms are com- 
mon, and you now can get drives with 
average access times of 10 ms or less. 

While access times are dropping, ca- 
pacities are increasing. As more users 
store more data on their servers, a system 
with a single 300-megabyte hard disk 
drive is no longer a big server. Our 150- 
megabyte server disk filled up far faster 
than we ever anticipated. 

Now coming to the rescue are servers 
whose drives dwarf ours. The Seattle- 
based Mission Cyrus Group, for exam- 


Vector™ TeX 


ple, has a server whose base configura- 
tion includes a single 720-megabyte hard 
disk drive. Further, it has the drive bay 
and power supply capacity for four of 
those drives—2.8 gigabytes of hard disk. 

In a few years, even that amount will 
be unimpressive, as erasable optical 
disks and WORM (write once, read 
many times) disk drives become more 
common on servers. Intelligent control- 
lers can greatly improve the normally 
anemic performance of these devices. 

Hard disk subsystems are also becom- 
ing more reliable. The Mission Cyrus 
server included an uninterruptible power 
supply as standard equipment. Some 
vendors are selling drives in matched 
pairs designed to support disk mirroring 
(a technique in which the server uses one 
disk drive as an ongoing exact duplicate 
of the other). 


Sum of the Parts 

When you put all these fast technologies 
together in a typical AT clone, you still 
have only a very fast, very high-capacity 
AT. Even that’s beginning to change. 
These new servers are becoming mini- 
computers in PC-size cases—and the 
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The most complete micro typesetting system avail- 
able today. Scalable fonts, font effects, ТЕХ standard 
and powerful new features. Saves more than 8096 of 
storage as compared to otherTgX's. Supports all ma- 
jor printers. Leaves other Tex's in the dust. Only $249. 


NewFaserM for WordPerfect 


The instant font generator for WP 5.0/5.1. Create 
high-quality fonts as you need them. Use 90% less 
storage than with Bitstream. Get camera-ready out- 
put on most lasers and dot-matrix printers. Comes 
with not 1 but 10 scalable fonts. Special symbols, 
foreign characters, and more. Optional Greek, Cyri- 
lic, APL, astrological fonts. From $149. 


Fonts a-la-carte 

LaserJet sofifonts generated іп seconds! Much faster 
than BitStream. Much higher quality than Glyphix. 
Save time, $$'s, space. From $25. 


(718) 575-1816 


67-30 Clyde Street, #2N Forest Hills, NY 11375 


Call today for the latest catalog. 
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cases are growing, too. (Many minicom- 
puter vendors started offering similar 
small cases several years ago.) 

One key aspect of this change is the 
system's bus. Servers are rapidly becom- 
ing the biggest battleground in the war of 
Micro Channel architecture versus In- 
dustry Standard Architecture (ISA) ver- 
sus Extended Industry Standard Archi- 
tecture (EISA). The main issue is the 
ability to support bus-master cards. 
Without such boards, the processor must 
spend cycles on work better suited to a 
disk drive controller or network adapter. 

It’s possible to build bus-master cards 
on an ISA (AT-architecture) bus. A few 
vendors, including Racal (in its Inter- 
LAN), already offer ISA bus-master net- 
work adapters. Still, the ISA bus wasn’t 
designed to support such cards. Some 
systems just won’t work with these cards, 
and others experience intermittent prob- 
lems. Further, because there’s no stan- 
dard ISA protocol for bus-master cards, 
multiple bus masters in a single system 
are likely to collide. 

Both Micro Channel and EISA, by 
contrast, were designed with bus-master 

continued 


Break the 640K DOS barrier and utilize 
the Advanced Features of the LIM 4.0 standard 
while using only one motherboard slot 


- DESIGN PHILOSOPHY 

| The Teletek X-Bandit was specifically designed to 

utilize the advanced features of the Lotus/Intel/ 
Microsoft EMS 4.0 Specification. Further, the Х- 

; Bandit's Segmented Memory Mapping capability 
allows the user to extend DOS size beyond the 
640K barrier. It is available in both В and 16 bit 
versions for use in the ІВМ XT, AT, and compatible. 


MEMORY 

_ © Segmented Memory Mapping allows the user to 
fill out unused memory segments betwaen 640K 
and 1024К. By “claiming” unused portions of 
memory in 16K increments, the user effectively 
increases TPA size. LAN or custom software 

| modules, for example, can be loaded into these 
high memory areas thus relieving the lower 640K of 
TPA for other application programs. 

_ * Split Memory Addressing allows the user to fill 
out conventional memory to 640K. 
* Extended Memory Addressing Is available for the 
PC/AT version. 
e 2 Mb (ps in a single siot. Up to 8 Mb/system. 
* Parity checki 
SOFTWARE 
* Easy menu-driven auto configuration software. 

| Фрая driver includes print spooler and RAM 
че 
|. * Supports multitasking with the appropriate shell- 

resident software package. meli 
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3X-LINK16, 


THE LIGHT AND DIGESTIBLE LAN FOR 


"Once configured, using it is a breeze as it seems to 
transter files and print documents among PCs severals F. 
times faster than sofware LANs we've used" ; і 


Computer buyers guide and handbook 


"It all works, and the nice part is 
that it's easy to set it up, use it" 


Jerry Pournelle/Infoworld 


"3X Link16 is an extremely cost 
effective, high speed zero-Slot 
L a n " 


Doug Allinger/LAN Technology 


As your stomach takes a long 
time to digest heavy meals, so do 
small workgroups with heavy LANs. 
Expensive and heavy LANs sold nowa- 
days are hard to install, to use and maintain. 
They require qualified people and are not suita- 
ble for small workgroups. 


We offer you a light solution: the 
3X-Link16. It's a zero slot LAN, extremely easy 
to use without any special qualification. It has 
been specially designed for small workgroups. 


3X-Link16 is a small networking system 
that fits directly into the parallel port, between 
the computer and its printer, with no need 
to dedicate a port. 3X-Link 16 can be connected 
on PCs, PS/2 or Laptops without using a 
slot and opening the computer. Set-up couldn't 
be easier. 


"uh 
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3X USA Corp. One Executive Drive 
Fort Lee N.J. 07024 - Phone: (800) 327-9712 


Tell me more about 3X-Link16. 
Name/Title —— — M 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 


SMALL WORKGROUPS 
AT $ 139 PER NODE. 


3X-Link16 is 
now available in 
two versions: 

” e 3X-Link16 for DOS with 
file transfer at 500 000 Bps, 
printer sharing and E Mail. 

e 3X-Link16 for Netbios which allows to 
run multiuser applications with 3X-Share16 
operating system, fully Netbios compatible. 


Both versions are priced at $ 139 per sta- 
tion, hardware and software included. They are 
delivered with a 30 days money back guarantee 
to ensure your Satisfaction. 

For further details, call your nearest dealer or 
3X USA at: (800) 327 9712 or (201) 592 6874 
You may also use the coupon located at the 
bottom of this page for your convenience. 


3X-Link16, PS/2, are registered trade marks of 3X, International Business Machines 


CONVERGENCE COMMUNICATION 


Number of employees 2 1-99 (1100 plus 1 
Dealer L1 or End User 1 | 
Address —— ———  — — 0t | 
О_О 

Zip» — ——— — —— — Telephone — IQ 
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cards in mind. A system with a fast pro- 
cessor, lots of memory, and intelligent 
bus-master LAN and disk drive control- 
ler cards would be a real screamer. 


Enter the Systempro 

Compaq’s Systempro provides a glimpse 
at the future of server technology. It can 
hold either one or two processor boards, 
each of which can sport а 33-MHz Intel 
80386 or 1486. It can contain up to 256 
megabytes of memory. (We recently saw 
an over-$20,000 32-megabyte Systempro 
card that was less than 6 inches long.) 

The Systempro couples its processors 
and potentially vast memory with a 32- 
bit EISA bus. Its bus-master disk drive 
controller can handle four drive arrays of 
two 210-megabyte drives each, for a total 
of 1.6 gigabytes of hard disk storage. The 
controller can also use the drive pairs for 
disk mirroring. 

Compag claims that the Systempro can 
support six bus-master LAN cards run- 
ning at full speed and still have some 
cycles left. We’re leery of such claims, 
but a recent Novell demonstration gave 
this one some credence. It showed a sin- 
gle Systempro that was serving 250 PCs. 


If you’ve ever used a NetWare server 
with 40 or 50 clients, you know just how 
impressive this demonstration was. 

Don’t plan to put a tricked-out System- 
pro in your house soon, however. For one 
thing, it would be a waste of money to use 
it as a DOS system. DOS can barely fig- 
ure out what to do with one i486, let 
alone two. And you can spend upwards of 
$200,000 if you go for all the options. 

Sounds like a minicomputer’s price, 
doesn't it? It should. The Systempro is, 
for all practical purposes, a minicom- 
puter. Even Compaq is aware of that fact, 
although the firm might be slow to admit 
it. For example, when it came time to 
benchmark the Systempro, Compaq 
chose Digital Equipment's VAX and the 
Hewlett-Packard 9000 Series mini- 
computers. 

Those industry pundits who said that 
PC LANs would replace minicomputers 
were half right. PC LANs probably will, 
but at their heart will be minicomputer- 
size servers in PC cases. 


Riding the Curve 
It almost had to happen. PCs are follow- 
ing the same development curve as the 


minicomputers and mainframes before 
them, but at a much faster pace. They 
started as slow single-process comput- 
ers. They grew in power and capacity as 
they shrank in size. Faster processors led 
to faster memory, then to memory 
caches, and then to multiple processors. 

We're now nearing the same point in 
the development cycle as mainframes 
and minicomputers. When our PC LAN 
servers have reached the same stage of 
multiprocessor technology as their big- 
ger cousins, large performance gains 
will be much harder to achieve. 

Fortunately, until we reach that point, 
there will always be a hot new server just 
around the corner. We’ll try to keep you 
abreast of those developments. 8 


Bill Catchings and Mark L. Van Name are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"wbc3" and “туаппате,” respectively. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


AUDIO F/X = 


STEREO SOUND For PC's and Compatibles 


FEATURES INCLUDE: 


* Digital recording and playback (greater than 44.1 Khz). 
* Unlimited recording and playback time. 


* Built in stereo music synthesizers. 


| * On board amplifiers for direct cabling to stereo speakers. 
* DMA and Interrupt driven for background operation. 


Used in applications such as: 


* Advertising, Presentations, Training, Education, 


Multimedia Products, Games, Etc.. 
Packaged complete with: 
* SONATA, a full featured 


Mei Que шй е 
CINE 5 NR IL Суат м 


Lii 
Meeg- oes SE E ӘН. Чаа. Л. 
ee ee (жалы! ee ee толан и Ж: жаның 
УЕ eee 


utilities. 


le y r- -—— t M! 
=h ==== е 
m: == — 


Rey ad ? 
mire d fitim I% 
El raum 


Also available: 

* The Sound Editor, a powerful 
digital sound editor. 

* DJFX - Digital reel - reel. 

* Spelling Voice - Teach spelling. 

* Ánnotator - Voice comment text. 

Coming soon: | 

* SIERRA games compatibility. 


Show Partner F/X - Brightbill-Roberts Ltd. 
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MIDI compatible music editor. 
Digital recording and playback 


* Show Partner F/X drivers. 

Recording patch cable. 

е PISCES, DRUM, and DEMO, 
sound and music files. 


Circle 104 on Reader Service Card 
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Hermit Crab-Portable Hard Drive (2. 8"x5.5"x7.5") 
32MB to 200MB 40ms to 126 
Hermit Crab Shell | 
SCSI Hard Drive 32MB to 760MB 


$429 & up 
$89 — 
$309 & up 


SCSI Tape Drive 60MB to 155MB $389 & ы 
2HD/4Floppy 286/386 Controller 


FORTE 
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buama - Rochester, NY 14618 
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Trademarks: SIERRA . Sierra On-line Inc. *REV 3.0 


ie ee Controller. 


Circle 292 on Reader Service Card (DEALERS: 293) 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch " , a sophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 


Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 
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? ELECTRONICS 
Give a Rose Co your computer 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 


Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until you're satisfied. That's why we һауе 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


PO. Box 742571 * Houston, Texas 77274 e Tel (713) 933-7673 е FAX (713) 933-0044 e Telex 4948886 


Circle 241 on Reader Service Card 


FOR $1899, YOU CAN СЕТ А LOT 
OF COMPUTERS. 
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OK. So you dont have the biggest budget in the world. 
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But that doesn’t mean you have to think small. 


| Introducing the Dell System? 316SX, 16 MHz 386" SX. 
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Now you can get into 32-bit computing with this 
complete 20 MB system. Including 512 KB of RAM, a VGA 
Monochrome monitor, and three 16-bit industry standard 
expansion slots. With a 54" or a 32” diskette drive. 


j P More important, it’s built by Dell. The computer 
ГеЭеттеаястттта 5% 7 
Cette gm ge 


bo шй company rated number one for overall customer satisfaction 
in the last four PC Week polls of corporate volume buyers. 
Over IBM. Over Compaq. 
And every Dell System comes with a one-year 
warranty, toll-free technical support and next-day desk-side 
service provided by the Xerox Corporation’ So for $182, { 


you don't have to buy a cookie cutter clone 


and go it alone. | | 
Call Dell. You'll get a lot of computer. | Es = 
With a lot of company. | 


* — 800-426-5150 [БЕГ 


- ЕЙ CORPORATION B 
To ordes, call. For Dellin Canada; call 800-387-5752, CORPORATION 3% 
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BYTE editors’ hands-on views of new and developing products 


DrawPerfect 
Microsoft C 6.0 
OkiLaser 400 
SuperScope 


PC-File 5.0 


WordPerfect's Graphics Companion 


W ordPerfect Corp. de- 
signed DrawPerfect as 


the graphical “better half” of 
WordPerfect 5.0. However, 
an early look at prerelease 
version 1.0 indicates that 
DrawPerfect could also stand 
on its own as a presentation 
graphics program. 

The connection with 
WordPerfect is built into 
DrawPerfect. Using a soft- 
ware component called the 
Shell, you can switch back 
and forth between the word 
processor and the drawing 
program with one keystroke. 
If you’ve got enough mem- 
ory in your system, you can 
keep both programs running, 
making it easy to hop from a 
docum—ent to the drawing 
board; work on an image, 
chart, or figure; and hop back 
to the text and quickly place 
the image on the page. If you 


do any kind of work іпуо]у- 


ing text and graphics, you 
know this sure beats what can 
seem like an endless shutting 
down and firing up of appli- 
cations. You can also keep 
DrawPerfect running while 
you switch to another DOS 
application. 

DrawPerfect itself takes 
up 384K bytes of memory, 
which is remarkably spare 
when you consider the capa- 
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bilities of the program. 
DrawPerfect produces vec- 
tor, not bit-mapped, graph- 
ics, so you're working with 
objects instead of pixels, cre- 
ating images by defining 
beginning, ending, and join- 
ing points. The program's 
toolkit, represented by large 
icons on the left side of the 
screen or embedded in menus 
along the top, includes the 
type of tools you'd find in, 
say, Adobe Illustrator or 
Aldus FreeHand: functions 
for quickly generating lines, 
Squares, circles, curves, el- 
lipses, arcs, and polygons. 
After you’ve drawn an 
object, it’s easy to manipulate 
it in certain ways, such. as 
changing its shape, size, or 
orientation (althoughinsome 
instances you have to first se- 
lect the Modify command, 


THE FACTS 


DrawPerfect 
$495 


Requirements: 
IBM AT or compatible 


with two 720K-byte floppy 
disk drives or a hard disk 
drive and a graphics 
display; the program takes 
up 384K bytes; a mouse is 


which I found easy to forget). 

The one thing you can’t 
do is go in and manipulate 
just a bit of an object, because 
this type of program treats 
each object as a solid entity; 
if you’re crossing over from 
a paint package, you might 
keep looking to grab the 
eraser. 

Besides the shape-making 
and object-editing tools, 
DrawPerfect has text-render- 
ing functions. The program 
comes with 25 “base” fonts, 
from the commonplace (e.g., 
Helvetica and Courier) to 
display typefaces (e.g., Old 
English and others called 
Brushscript and Hobo). The 
program will scale these fonts 
from very small to very large; 
Iset text in sizes ranging from 
6 points up to 130 points and 
thought the printed output 


recommended but not 
required; it works with 
WordPerfect 5.0 or 
higher. 


WordPerfect Corp. 

1555 М. Technology Way 
Orem, UT 84057 

(801) 222-5000 

Inquiry 988. 


looked fine and crisp. 

As part of its role as a 
presentation graphics pack- 
age, DrawPerfect has capa- 
bilities for making bar and pie 
charts. More sophisticated 
charting programs are avail- 
able, but you won't find a 
more accessible means of in- 
corporating this kind of vi- 
sual data. 

DrawPerfect images are 
not limited to use only in 
WordPerfect documents. 
Although .WPG is their na- 
tive format, they can be 
pulled in by any program that 
works with CGM (Computer 
Graphics Metafile) and 
HPGL (Hewlett-Packard 
Graphics Language) files. 
You can send the output to . 
just about any dot-matrix or 
laser printer (the list of 
supported printers runs on for 
several screens), film те- 
corder, plotter, or a slide bu- 
reau. 

This program is about as 
easy to use as it could be. I 
had it up and running (on a 
BitWise 386) in a few min- 
utes, without a hitch. The 
installation program is pain- 
less. If something doesn’t 
make sense, the help menu or 
the documentation will 
clarify it. The prerelease 
manual even took time to 
explain what boxes and 
circles are. 

Although the images on 
the screen looked a bit rough 
and ragged, the printed out- 
put was slick and sharp, with 
that familiar Illustrator/Free- 
Hand look. I must confess I 
didn't expect to be impressed 
by this program. A drawing 
package from a word proces- 
sor company? That's like the 
Boston Pops trying to play 
the blues. But it's not, really. 
WordPerfect Corp. made its 
name in the world of words. 
Now it has a chance to do the 
same in the world of images. 

— Р. Barker 


Microsoft C 6.0 
Weighs In 


he newest Microsoft C 

compiler doesn’t do 
C+ +, as тапу industry watch- 
ers thought (and hoped) it 
would. Instead, Microsoft has 
wisely chosen to consolidate 
and refine the set of tools that 
C programmers need to write 
software for DOS, Windows, 
and OS/2. The new tools in 
Microsoft C 6.0 include 
quick and optimizing com- 
pilers for both DOS and OS/ 
2, CodeView 3.0 for DOS 
and OS/2, and a Xenix-de- 
rived Make. You can deploy 
these from the command line 
or from within a new inte- 
grated environment called the 
Programmer’s Workbench. 
The Workbench runs identi- 
cally under DOS and OS/2, 
with a character-mode graph- 
ical user interface, in the style 
of Microsoft’s “ОшсК” lan- 
guages. 

The list of target environ- 
ments includes DOS com- 
mand (. СОМ) and executable 
(. EXE) files, Windows .EXE 
and dynamic link library 
(.DLL) files, and OS/2 single- 
threaded and multithreaded 
.EXEand .DLL files, in both 
Presentation Manager and 
non-PM flavors, with embed- 
ded or external (DLL-style) 
run-time libraries. Yikes! No 
wonder the installation—for 
just the small memory 
model—ate up 10 megabytes 
of my disk space. 

The Workbench makes a 
programmer’s life easier in 
a couple of ways. For start- 
ers, it derives Make scripts 
from a list of sources (1.е., 
C, .H, .RC, and .DEF files). 
The Set Dependencies option 
looks for #include state- 
ments—transitively—and 
adds the referents to the 
script's list of triggers. Infor- 
mation collected from Work- 


bench dialog boxes boils 
down to compile and link 
switches in the make file, so 
you don't have to remember 
(or, more likely, cut and 
paste) incantations like c1 
-c -Asnd -625с -Od -W3 
-Zip. 

Once you've got a baseline 
compile under your belt, the 
quick (incremental) compiler 
really speeds up a large proj- 
ect. But the niftiest new fea- 
ture isthe Browsetool. Given 
a program symbol (i.e. , a vari- 
able, function, type, or 
macro), you can answer ques- 
tions like, “Меге was this 
symbol defined?" and 
“Where is it used?" In the 
case of a function, you can 
also answer the questions 
“What functions call it?" and 
“What functions does it call?” 

The compiler itself builds 
the Browse database. In or- 
der to do its job, an optimiz- 


THE FACTS 


Microsoft C 6.0 
$495 


Requirements: 

IBM PC or compatible 
running DOS 3.0 or OS/2 
1.1 or higher with at 
least 512K bytes of RAM 
and a hard disk drive with 
8 megabytes of free 
space. Microsoft 


ing compiler builds an elabo- 
rate representation of a pro- 
gram's structure. Recycling 
that information for the pro- 
grammer's useisa great idea. 
Of course, the technique 
requires a successful initial 
compilation. I wanted to in- 
vestigate an include-file clash 
between OS/2 and an appli- 
cation I was testing, but— 
catch-22—the compilation 
failed, so I couldn't use 
Browse to find out why. Once 
you get rolling on a project, 
though, Browse quickly be- 
comes indispensable. 

A more powerful optimizer 
works on entire functions. 
Тһе new 16-bit-based pointer 
behaves like a far (32-bit) 
pointer, by relying on an 
implied base segment. New 
optimizations include regis- 
ter allocation based on an 
analysis of entire functions 
and the ability to pass pa- 


recommends at least an 
8-MHz 80286 with 1 
megabyte of RAM or 4 
megabytes for OS/2. 


Microsoft Corp. 

16011 Northeast 36th Way 
РО. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 989. 


rameters in the registers. 

CodeView’s data inspec- 
tor has improved, and youcan 
now run the DOS version of 
the debugger in extended 
memory on an 80286 or 
80386. Extensive on-line help 
pops up from within every 
tool. 

No other programming 
system so comprehensively 
attacks all the Microsoft en- 
vironments. Professionals 
who target those environ- 
ments will doubtless come to 
rely on Microsoft C 6.0. Make 
no mistake, though, it’s a 
world of its own. A great 
place to live, perhaps, but a 
difficult one to visit. 

—Jon Udell 


A Slightly 
Different Laser 
Printer 


hen is a laser printer 

nota laser printer? When 
it’s a new low-price compact 
LED printer from Okidata. 
The new OkiLaser 400 is 
very similar toa standard laser 
printer except that it’s smaller 
and less expensive. And one 
other thing: It doesn’t happen 
to use a laser. 

How does it print? The 
OkiLaser is the latest of a 
small group of page printers 
that use a simple linear array 
of LEDs rather than a laser to 
produce a print image. The 
advantage of the LED is that 
it allows the printer manu- 
facturer to use a much more 
simple and reliable design. 

In a standard laser printer, 
a complex system of lenses 
and moving mirrors causes a 
laser beam to scan across a 
rotating light-sensitive drum 
located inside the printer. In 
fact, the laser beam must scan 
the length of the drum hun- 


continued 
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dreds of times per second. 

Inan LED printer, the array 
is approximately 8% inches 
long, and it consists of two 
rows of 1270 LEDs that are 
offset with each other, yield- 
ing a total of 2540 pixels at a 
density of 300 dots per inch. 
The LED array remains 
slower than what I expected. 
In graphics, it was a little 
faster. 

One of the advantages of 
this printer is its assortment 
of extra fonts. A total of 21 
fonts are resident, including a 
14-point Helvetica and a set 
of 10-point Roman faces. 
Four of the fonts are in land- 
scape mode. The printer is 
compatible with LaserJet 
downloadable fonts and with 
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| OkiLaser 400 
| $1395 


Requirements: 
Personal computer with 
parallel or serial interface. 


Okidata 

532 Fellowship Rd. 
Mount Laurel, NJ 08054 
(609) 235-2600 

Inquiry 990. 


Hewlett-Packard-compatible 
software. 

As in a few other printers, 
the OkiLaser’s tonerand print 
drum are separate units, so 
you can replace toner without 
having to replace the ex- 
pensive drum. However, I 
found that installation of the 
drum and the toner can be a 
bit tricky. 

If you want laser-quality 
output without going into 
major debt and without giv- 
ing up the air rights over your 
desk, the OkiLaser 400 may 
be an excellent choice. The 
LaserJet ПР will give it strong 
competition—and rightly so. 
But the OkiLaser uses much 
more interesting technology. 

—Rich Malloy 


Data Acquisition as Easy as a Mac 


D ata acquisition is never 
a pretty sight. There are 
wires to run, connections to 
make, and sensors to cali- 
brate. Then there has to be a 
way to store and examine all 
the data these sensors serve 
up. À microcomputer is a 
cost-effective means of serv- 
ing as both a data acquisition 
and data storage device—as 
long as you can figure out 
how to use the software. GW 
Instruments, maker of Mac- 
Adios data acquisition boards 
for the Macintosh, realized 
that simply buying the board 
wasn't enough: You had to 
be able to use it. Ideally, you 
wanta program that converses 
with the boards, displays the 
captured data in a meaning- 
ful form, and then saves the 
data. 

The result of GW Instru- 
ments’ work is SuperScope, 
a Mac application that pre- 
sents analog or digital mea- 
surements from their data ac- 
quisition boards as waveforms 
on a "virtual" oscilloscope 
front panel, with options to 
save this data to disk. Since 
scientists and engineers of- 
ten work with anoscilloscope, 
they will be able to make use 
of SuperScope's capabilities 
immediately. 
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SuperScope can display 
up to eight oscilloscope-type 
windows, with each window 
showing up to eight wave- 
forms. Each waveform is 


THE FACTS 
SuperScope 
$990 


Requirements: 


Mac Plus, SE, or II family 
with 1 megabyte of RAM, 
running System 4.2 or 
higher. 


labeled with a unique name 
and is color-coded for easy 
identification. Waveforms 
can be plotted versus time, 
frequency, or other signals. 


GW Instruments 

35 Medford St. 
Somerville, MA 02143 
(617) 625-4096 
Inquiry 991. 


Like many Mac applications, 
SuperScope makes extensive 
use of the computer’s cut, 
copy, and paste capabilities. 
You can select a portion of 
the waveform in the oscillo- 
scope window by clicking and 
dragging, and then cut orcopy 
the highlighted area to the 
Clipboard. Menu selections 
under the Wave menu let you 
select a signal by name and 
copy it to the Clipboard, ei- 
ther as a graphic or as alist of 
text data points. 

You can also direct mea- 
surements to journal files, 
which save the captured data 
as text in formats for export 
to either spreadsheets or word 
processors. 

superScope uses a modu- 
lar approach to software 
design, so you can control 
peripheral devices from 
withinit. Extensive documen- 
tation, software libraries, and 
source code are available for 
writing your own custom 
processing modules. GW 
Instruments supplies modules 
for pulse analysis, delay 
processing, and data transfer 
to and from disk. Modules to 
control GW's time-stamping 
board, IEEE-488 boards, and 
GW's function generator are 

continued 


Embedded systems designers have already used CrossCode C in over 577 different applications. 


CrossCode C comes with four 


powerful tools to help you program your 
68000-based ROMable applications 


From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


Саг С is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 


1. COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here are three 
CrossCode C features that you won't find 
in any ordinary C compiler: 


* Compiler output code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 


* You can optimize the code for your 
application because you control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
ints, or get maximum versatility by 
using four byte ints. 


* Youcan easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 


2. ASSEMBLER:  CrossCode С 
comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In fact, 


you could write your whole application 

with it: 

* The assembler features an advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 


* Detailed cross references show you 
where you've defined and referenced 
your symbols. 


* After a link, you can actually convert 
your "relocatable" assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 


3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortably in the 
highest ranges of the 68030's address 
space. 


4. DOWNLOADER: CrossCode C 
comes with a downloader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex, 
Extended Tek Hex, and Data I/O ASCII 


Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 
Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! It’s available under 
MS-DOS for just $1595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX, XENIX, and VMS. 


CALL TODAY for more information: 


1-800-448-7733 


(ask for extension 2002) 
Outside the United States, please dial 


PHONE: 1-708-971-8170 
FAX: 1-708-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
DEPARTMENT 22 

4248 BELLE AIRE LANE 

DOWNERS GROVE, ILLINOIS 60515 USA 


CrossCode™ is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOSG is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 


also part of the package. 

I tried a beta version of 
SuperScope (version 1.061) 
on a Mac II equipped with a 
SuperMac 19-inch monitor, 
5 megabytes of RAM, and a 
Rodime Cobra 210e hard disk 
drive. It was running System 
6.0.3 software. To handle data 
measurements, GW Instru- 
ments provided its MacAdios 
П/16 data acquisition board, 
MacAdios-fg function gen- 
erator, and MacAdios ABO 
analog breakout box. 

Due to a mailing glitch, I 
didn’t receive a SuperScope 
manual. However, I found 
that I could do without it. By 
simply pointing and clicking, 
I was able to set up a display, 
save its configuration, and 
make measurements without 
the manual. In order to make 
a new display, you just click 
onan arrowhead on the scope 
window. To add a new data 
channel, you just have to press 
one key. And deciding what 
signals will appear on the 
display is simply a matter of 
dragging names about inside 
a dialog box. It was also easy 
to build a new display and 
plot one signal against an- 
other to get a Lissajous fig- 
ure in the second window. 
When I wanted to change the 
MacAdios-fg function gen- 
erator's output, I just had to 
select from the menu and 
dialog box. 

If you're familiar with the 
way an oscilloscope oper- 
ates, SuperScope should also 
be familiar to you, and you 
probably won't need to refer 
to SuperScope's manual, ex- 
cept for the finer points of op- 
eration. SuperScope goes a 
long way toward making the 
lab worker's life easier when 
handling the storage and 
display details involved with 
data acquisition. 

The combination of GW 
Instruments' MacAdios data 
acquisition boards and its 
SuperScope software now 
makes the Macintosh a pow- 
erful tool for laboratory and 
research work. Now, if some- 
one would only develop tools 
to make the wiring easier.... 

—Tom Thompson 
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SHORT TAKES 


PC-File Grows Up 


hat began as a simple 

flat-file database ori- 
ginally sold as shareware is 
now ready to take on other 
dBASE compatibles. PC- 
File 5.0 is larger and a little 
easier to use than previous 
versions. 

I’ve used PC-File + tobuild 
a database of all products and 
companies mentioned in 
What’s New over the last five 
years. It started as a simple 
method of fact-checking and 
has blossomed into a valu- 
able resource of information 
contained in about 3000 
records. And as any database 
gets larger and more com- 
plex, its uses grow, and the 
need for a sophisticated yet 
simple method of managing 
the information becomes 
crucial. 

I now need to import and 
export files from other data- 
bases over a network, and I 
was afraid I’d chosen the 
wrong product for the job. 
But along came PC-File 5.0. 


In order to import my old 
PC-File records, I learned, 
through a kind of klutzy 
processs, that I couldn't just 
import the original records. I 
first created an empty data- 
base structure with fields that 
matched the original, and 
then I went back to the origi- 
nal and converted the old 
records to dBASE format 
before importing them. Once 
I figured it out, the process 
went quickly. But it wasn’t 
intuitive, nor was itexplained 
clearly enough in the manual. 

Once the records were 
imported, I was able to pro- 
duce reports faster and more 
easily than with PC-File +. 

This may be because the 
free-form report interface is 
easier to use than in version 
5.0. Searches were also amaz- 
ingly fast, as long as I 
searched on the indexed field. 
And wild-card searches are 
supported, which made it fast 
and simple to produce a 
lengthy report. To index, you 


Copyright. (C) Jin Button 1982-1930 
Copyright (С) Buttonlars 1904-1920 
Ail rights reserved. 


САТЕН = HELP {at any tine) 


THE FACTS 


PC-File 5.0 
$129.95 


Requirements: 

IBM PC or compatible 
with 1 megabyte available 
on the hard disk drive, at 


least 512K bytes of RAM, 
and DOS 2.0 or higher. 


ButtonWare, Inc. 
РО. Box 96058 
Bellevue, WA 98009 
(206) 454-0479 
Inquiry 992. 


choose the field or fields you 
want indexed (up to nine) 
when you define the data- 
base. Searching through 
almost 3000 records on an 
unindexed field was so slow 
that I decided ГЇЇ never do 
that again. - 

Just a few of the new fea- 
tures added to version 5.0 
include a maximum of up to 
128 fields per database (up 
from 70), mouse support, 
auto-dialing, and anew Drop 
to DOS feature. This last 
feature is handy if you have 
to free up as much as 500K 
bytes of RAM to run another 
application. Another addition 
is a Global find, which looks 
in all fields at once. The user 
interface appears much the 
same as in earlier versions, 
but itis refined somewhat and 
easier to use. One vast im- 
provement is the ability to 
perform an add right after a 
find, when in the past you had 
to drop back tothe main menu 
and start all over from the 
beginning. Also added is the 
ability to output graphics to 
PostScript-compatible de- 
vices. 

PC-File also lets you pro- 
duce a variety of charts and 
graphs, including vertical bar 
charts, line graphs, scatter 
charts, and pie charts. Graphs 
can be fairly complex, and 
they can show moving aver- 
ages, or you can include grids. 

The manual is well written, 
and it’s organized with 
simple installation instruc- 
tions, a tutorial, and fairly 
straightforward explanations 
of the database’s functions. 
However, I would have been 
happier if it were clearer on 
how to import data from ear- 


lier versions of the рго- 
gram. 
When it comes to function, 


version 5.0 is no longer in the 
shareware league. It has 
stepped out to take its place 
among the leaders of the flat- 
file database pack. And its 
price is about $200 less than 
some of its leading competi- 
tors in the market. Ш 
—Anne Fischer Lent 


640K DOS 


Build multi-megabyte 
programs with Phar Lap’s 
386| DOS-Extender. ™ 

Ifthe DOS 640K limit is driving you nuts, 
get all the memory you want with 
386| DOS-Extender from Phar Lap? 

Large-scale benefits. By turning DOS 
intoa true 32-bit operating system, 
386| DOS-Extender shatters the 640K 
barrier. It lets you create protected mode 
applications that use all the memory in 
the machine —up to 4 gigabytes. You work 
within a flat, 32-bit address space. No more 
suffering with overlays, bank-switched 
EMS, or segmentation. 

With full 32-bit memory and power, you 
can finally build workstation-class applica- 
tions for the PC. Your Extended-DOS 
programs will run considerably faster, have 
room for more features, and be more re- 
sponsive than those in 16-bit DOS. 


And if that’s not enough, add Phar Гар5 
386| УММ" virtual memory manager. With 
true demand-paging, 386| VMM enables 
your application to grow bigger than availa- 
ble RAM. Both code and data are automati- 
cally swapped to disk as needed. 

Total compatibility. Because 386| DOS- 
Extender is embedded into your program, 
it is invisible to the end-user. Your program 
looks exactly like any other DOS applica- 
tion. There’s no new operating environment 
for your end-users to buy or learn. 

Every 80386 PC that can run MS-DOS or 
PC-DOS can run 386| DOS-Extender. It is 
completely compatible with all DOS-based 
software, including TSRs and network 
managers. 

386| DOS-Extender is backed by a full 
complement of 32-bit languages. Choose 
your favorite from among C, Fortran, Pas- 
cal, Ada, Assembler, and others. And with 


Beyond 
OK DOS. 


Phar Lap, you'll be using the finest, most 
widely used 386 software development 
tools in the world. 

Proven success. AutoCAD 386, IBM 
Interleaf Publisher, and Paradox 386 are just 
a few of the hundreds of Extended-DOS 
applications already being shipped with 
386| DOS-Extender. Utilizing this exciting 
new technology, industry leaders are keep- 
ing their competitive edge by delivering the 
speed and power that 386 users have been 
waiting for. 

So if DOS is looking smaller than ever, 
call Phar Lap today. | 

And see what it’s like beyond 640K. 
Phar Lap 386| DOS-Extender. 

We open a world of memory. 


дік Phar Lap Software, Inc. 

че? 60 Aberdeen Avenue 
сё po Cambridge, MA 02138 
CU ТУ” 617-661-1510 


шм, ЕАХ 617-876-2972 


Trademark holders: 3861 DOS-Extender™ ала 386 IVMM™ — Phar Lap Software, Inc.; Interleaf Publisher™ — Interleaf, Inc.; Paradox" — Borland International. Registered trademark holders: Phar Lap® — Phar Lap 
Software, Inc.; Ada? — U.S. Dept. of Defense; MS-DOS® — Microsoft Corp.; AutoCAD® — Autodesk, Inc; ІВМ® ~ IBM Corporation. © 1989 Phar Lap Software, Inc. 
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Weve pulled 
the ЗЫ 386SX 
technology. 


The top of a desk is no longer the only place 386- 


processor. So it can handle multitasking operating ‘Since the rs10sxis 
The Т31005Х% slim case ts only 3.15 and 1 megabyte ot RAM, 


ә 4 . battery operated, you 
environments like Windows 386 and OS/2 with ease. can utilize powerful 
inches thick and weighs just 14.9 pounds R 
including its two standard batteries. Which you can expand 


based computing gets done. Thats because we've come up 
with a battery-powered alternative that works anywhere. 
Ht Its known simply as the T3100SX. 
| First of all, we gave it a powerful 3865Х ^, 
А А . А 386 applicati - 
| Next, we devised an ingenious display system ~ where you choose.” 
in | unlike anything you've ever seen on a battery-powered portable. 
ARIM It combines both VGA and gas plasma technology, boasts a 100:1 
contrast ratio and can support both an internal display and an 
m | external monitor simultaneously. 
T Finally, we gave it a 40M B hard 
“tht disk, a 144MB 3.5" floppy disk drive 
up to 13MB. All in an easy-to-carry, 14.9-pound ---- | 
package that goes wherever your work is. tt a 
So now you can put the latest 386 com- 2% 12 function keys and a numeric keypad. 
puting power to work for you, even if there isnt a plug anywhere in sight. 
The ‘Toshiba T3100SX. Take it. See how far you can go. 
T3100SX: 14.9 pounds, 16MHz 386SX with 80387SX math coprocessor socket; 40MB hard disk with 25msec access, two removable, rechargeable 
batteries; three dedicated Toshiba memory slots, one dedicated Toshiba modem slot, one Toshiba general purpose slot; 1 МВ RAM expandable to 13MB, 
gas plasma VGA display with 16 gray scales and 100:1 contrast ratio; 144MB 316" diskette drive. For more information call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America Information Systems Inc., Computer Systems Division 
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Compaq’s Reason to Believe 


ГІ he 80386 is riding high; there's 

no doubt about that. We are 

| faced with so many choices now 

ы that each new entry in the end- 

less parade of systems only serves to con- 

fuse us more. With all the sameness out 

there, something had to come along to 

shatter the mold, to bring us to the start 
of a new era. 

If you believe Compaq and other ven- 

dors who support the Extended Industry 
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in EISA 


Tom Yager 


Standard Architecture (EISA) bus, the 
reign of the ISA (Industry Standard Ar- 
chitecture, or 16-bit “АТ bus") is all but 
over. From what I’ve seen of Compaq’s 
Systempro, ISA should be deep-sixed by 
people who expect their total system per- 
formance to match the capabilities of 
their CPU. 


The Source of the Power 
The Compaq Systempro is housed in a 


“ 
|| 

: 4 
ra 

[ 

— 


large, impressive tower case, driving 
home the point that Compaq does not ex- 
pect this system, with its $16,000 base 
price, to wind up on your desk. The com- 
pany is targeting this machine as a net- 
work file server and high-end Unix 
system. 

To understand why the Systempro is 
particularly well-suited to these tasks, 
you need to dig down to its roots. The 
soul of this new machine is its bus, actu- 


PHOTOGRAPHY: PAUL AVIS © 1990 


ally buses. The first of these, which 
Compaq has dubbed Flex/MP (the MP 
stands for multiprocessing), makes it 
possible to install multiple CPUs in the 
Systempro and have them share a fast 
path to memory. The peripheral bus is 
the much-ballyhooed EISA. This opens 
the door to vastly improved performance 
for high-speed I/O controllers for de- 
vices such as networks and hard disk 
drives. As if to illustrate the capabilities 
of these buses, Compaq has introduced 
its own coprocessor board for the Sys- 
tempro that lives on the Flex/MP bus. 
The strength of EISA is well demon- 
strated by Compaq's Intelligent Drive 
Array (IDA) hard disk drive controller. 

The makeup of the CPU portion of the 
Systempro (with a single processor) is fa- 
miliar: a 33-MHz 80386 processor with 
64K bytes of cache memory, and sockets 
for Weitek 3167 and Intel 80387 numeric 
coprocessors. Beyond this, there's noth- 
ing typical about the Systempro. As men- 
tioned above, the Flex/MP's claim to 
fame is its capacity to support multiple 
processors. Compaq presently offers a 
second 33-MHz 80386, with a promise 
to provide the 1486 when ‘it becomes 
available in quantity. 


Shifting to Second Gear 
Compaq's performance claims for multi- 
processing—“from 8 to 40 million in- 
structions per second" —are staggering, 
if not a bit unbelievable. The addition of 
the second 80386 is reported to add up to 
100 percent to performance, but this op- 
timistic figure is based on applications 
that can run entirely in the cache. Since 
access to memory is exclusive, when 
both processors want to access memory 
at the same time, one of them has to wait. 
This presents the most serious impact to 
performance. While adding a second 
processor won't double your perfor- 
mance, you can expect an increase of 80 
percent or 90 percent, depending on your 
application. 

I can't stress the previous sentence 


EISA brings superb 
performance to 
the Compaq Systempro 
network file server 


and Unix powerhouse 
n 


enough. Anyone who purchases this sys- 
tem with an expectation of cutting his or 
her Lotus 1-2-3 recalculation time in half 
will be disappointed. To work with mul- 
tiprocessing, your software must be ca- 
pable of multitasking. To wit, DOS won't 
even notice the second processor, and 
unless your version of Unix or OS/2 has 
been doctored, they won't see it, either. 
Software must be specifically aware of 
multiprocessing as Compaq imple- 
mented it to gain anything. 

The best illustration of the System- 
pro's multiprocessing prowess comes 
from The Santa Cruz Operation, which 
enhanced its Unix product with software 
from Corollary, Inc. These patches to 
Unix set things up so that when a task is 
scheduled for processor time (which is 
done several times a second), it can run 
on either of the two processors. Further, 
the Unix kernel has been modified; reen- 
trant portions are marked as safe to run 
on the second processor. 

Still, the implementation is not per- 
fect. Only the primary processor can 
handle I/O, so that any program that does 
a lot of it, like a network driver, is 
limited to running as it would in a single- 
processor system. The other flaw lies in 
Compaq's weak support of a multipro- 
cessing OS/2. A version of LAN Man- 
ager has been built to run on the second 
processor, but only that program, and 
the handler for the High Performance 
File System, can run there; the rest of 
OS/2, along with applications, must run 
on the primary processor. Further, since 
all I/O is handled by the primary proces- 
sor, only the housekeeping portions of 
LAN Manager (e.g., busting up incom- 
ing network packets) can be handled by 
the coprocessor. As a result, the increase 
in performance is minimal, since the 
load on the second processor would like- 
ly never rise high enough to take any real 
load off the primary one. OS/2's threads 
and multitasking make it an ideal target 
for full multiprocessing support, and 
perhaps we'll see that in the future. 


гон S 


Brains with Your Drive, Sir? 
Compaq's other innovation is, again, an 
accessory that illustrates the strength of 
the Systempro's design. The new IDA 
controller (standard with the Systempro) 
brings uncommon speed and storage ca- 
pacity to this machine. Equipped with an 
on-board 80186 CPU, this card can ser- 
vice up to eight hard disk drives (actu- 
ally, four drive pairs). Each drive has a 
separate control cable, and each pair 
shares a data cable. Drives can be 
searched simultaneously with this 
scheme, and multiple drives not on the 
same data cable can be read or written to 
at the same time. Further, the controller 
makes all attached drives appear as one 
huge drive. In its present maximum con- 
figuration, the controller can handle up 
to 4.28 gigabytes of storage. 

Sector striping, a concept familiar to 
minicomputer and mainframe users, 
provides the final boost for the IDA. As 
noted, the entire cluster of drives appears 
as one large drive, but the layout is not 
what you might expect: Instead of orga- 
nizing the storage sequentially (i.e., the 
first 210 megabytes on drive 1, the sec- 
ond 210 megabytes on drive 2, and so 
on), striping places data on the disks 
such that sector 1 is on drive 1, sector 2 is 
on drive 2, and so on. Reading data from 
a large (but still less than the size of one 
drive), contiguous file, from beginning 
to end, would involve all the drives. 
Since the IDA is capable of reading from 
multiple drives simultaneously, data 
flies off the disks. 

The controller uses bus mastering to 
transfer data directly from the disks to 
system memory, so I/O can be done 
asynchronously. The driver can move on 
to handle the next I/O request without 
waiting for the previous one to finish. 
Compaq has developed drivers for DOS, 
OS/2, Unix, and Novell's NetWare 386, 
and you can expect others. Another ben- 
efit of asynchronous I/O is that, as addi- 
tional tasks (i.e., users or processes) are 

continued 
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FIRST IMPRESSIONS 
COMPAQ’S REASON TO BELIEVE ІМ EISA 


MN __——_—————--————————-—-———— 


E 
32-bit EISA slots 


Four 31-inch 
210-megabyte 
hard disk drives 
(room for four more) 


Two 33-MHz 80386 
processor boards with 
sockets for 33-MHz 
Intel 80387 or Weitek 3167 

math coprocessors 


12-megabyte memory, 
shared by both processors 


Intelligent Drive Array 
hard disk drive controller 


Highlights of the Compaq Systempro as evaluated. 


added, the performance curve stays rela- 
tively flat. The IDA excels at juggling 
mountains of requests, so five users 
doing heavy disk I/O can expect nearly 
the same performance. 

Striping creates one problem that is at 
least as large as the one it solves: What 
happens if a drive dies? That would leave 
holes throughout the file system, so a sin- 
gle drive failure would be immediately 
fatal—nothing would run. To answer 
this, Compaq built two levels of fault tol- 
erance into its IDÀ: mirroring and data 
guarding. NetWare/SFT users know all 
about mirroring, which is the practice of 
having twice as many drives as you need; 
half of them simply maintain mirror 
images of the others. When a drive fails, 
the mirrors kick in and no data is lost. 
Not everyone is willing to accept the high 


COMPANY INFORMATION 


Compaq Computer Corp. 
P.O. Box 692000 j 


Houston, TX 77269 
(800) 231-0900 
Inquiry 1091. 
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cost overhead in maintaining large disk 
farms, so Compaq's alternative, data 
guarding, is attractive, 

Requiring half the overhead (25 per- 
cent instead of 50 percent) of mirroring, 
data guarding involves setting aside one- 
quarter of your disk space for a combined 
drive image. Each time a byte is written 
to a drive, the byte at the same position 
on all other drives is read. The results are 
then XORed together and placed in the 
data guard area. When a drive fails, its 
data can be recovered by reversing the 
process: Read 1 byte from all but the 
failed drive, XOR them together, and 
you get the missing data. The IDA can be 
instructed to restore data to a newly re- 
placed drive in the background, reducing 
downtime to the time it takes to remove 
and replace the damaged drive. The 
drive array can be used while it is being 
restored. 


A Perfect Fit 

The Systempro has seven EISA slots and 
four Flex/MP slots. Six of the EISA slots 
are left open in the standard configura- 
tion, and two of the Flex/MP slots are left 
open. An Integrated Video Graphics 
System provides up to VGA-quality reso- 


lutions; aided by an accelerator, this card 
is up to 50 percent faster than a typical 
VGA, according to Compaq. The Sys- 
tempro has 11 hard disk drive slots, and 
the floppy disk and tape drives are angled 
upward slightly for easier insertion. Sev- 
eral third-party vendors are offering 32- 
bit network adapters, making it possible 
to push Ethernet and Token Ring net- 
works to near their potential. 

All things considered, the Systempro 
seems nearly a perfect fit for the market 
Compaq is aiming for: high-speed, high- 
traffic network file-serving and demand- 
ing multiuser applications. The IDA is 
the star of the show, with obvious advan- 
tages over even souped-up ISA control- 
lers. The real benefits of multiprocessing 
will become apparent later, but Compaq 
has shown real courage in building the 
capability into its first EISA machine. 
For all its new technology, and for show- 
ing so plainly the strengths of the EISA 
bus, the Systempro deserves an award for 
innovation. Users of large or perfor- 
mance-intensive networks will agree. 
The Systempro is a winner. Ш 


Tom Yager is a BYTE technical editor. 


You can reach him on BIX as “‘tyager.” 


We'll take your stats 


and make you the 
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Data analysis software 
from SPSS gives your PC 
a winning advantage. 


It doesn't matter which field you play 
hardball in. With the right combination of 
equipment and ability, you can be a hero. 

You get that ability with SPSS. 
Whether your equipment runs on 
MS-DOS" or PC-DOS™ OS/2" or a 
Macintosh?" So you turn raw data into 
useful facts. And yourself into a smarter 
decision maker. 

With SPSS and its options, you can 
interface directly with data from your 
database, spreadsheet or other 


most valuable player 
in your league. 


Identified 
added services ; 
more than 20% i 


Rewarded 
and bonus. 


application software. Then manipulate it 
in countless ways. From data entry to 
advanced statistics, forecasting, 
presentation and more. 

Voted #1 by the fans. 

When the readers of PC Week chose 
the top statistical software for “user 
satisfaction’ (12/5/88), their choice was 
SPSS. And no wonder. 

SPSS is designed not only for your 
computer's operating system, but also 
for its operator. With menu and help 
systems, plus an on-line statistical 
glossary. So youre always in control. For 
market research, sales analysis, quality 
control and more. 


1985 
Habulatio 


1 
CU 
ител} Customers likely to need 


n 
creasing average 


1988 


With speci 
pecial corporate recognition 


n System to 


billings by 


And you can always count on the 
training, support, and ongoing 
upgrades of SPSS. The team that's 
come through for over 1 million users 
since 1968. 

Find out how SPSS can make you first 
in your micro league, by calling 

(312] 329-3315. 

We'll give you the numbers to really 

stand out in your field. 
SPSSinc. 
Best in the final analysis. 


444 North Michigan Avenue, Chicago, Illinois 60611 
SPSS International BV: Avelingen West 80, 
P.O. Box 115, 4200 AC Gorinchem, 
The Netherlands 


SPSS is a registered trademark of SPSS Inc. PC-DOS and OS/2 are trademarks of International Business Machines Corporation. MS-DOS is a trademark of Microsoft Corporation. 
Macintosh is a registered trademark of Apple Computer, Inc. Not all options are available on all operating systems. 
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As prices fall and color 
applications take over, 
VGA now belongs on 
almost any PC 


Stanford Diehl 
and Howard Eglowstein 


n these heady days of dazzling color 

applications and graphical user in- 

terfaces, VGA seems irresistible. 

At the very least, it deserves soft- 
ware’s highest rating: not required, but 
strongly recommended. With street 
prices falling within the realm of the 
strictest budgets, the question is no 
longer ‘Why do you need graphics?" but 
"Why not?" Aesthetic considerations 
aside, graphics has now become an issue 
of productivity. 

Only a few short years ago, the first 
color graphics standard, CGA, was re- 
leased for the IBM PC. CGA could sup- 
port a maximum resolution of 640 by 200 
pixels in monochrome or 320 by 200 
pixels with four colors. We've come a 
long way since then. Every major display 
manufacturer now uses VGA as its stan- 
dard color display adapter. Most of these 
boards are functionally the same, but the 
monitors can vary widely in quality and 
price. 

The VGA monitor that you choose for 
your machine will depend on your appli- 
cations, your budget, and your future ex- 
pansion plans. It stands to reason that the 
more you spend on a monitor, the better 
the image you'll get. A good display for a 
graphics application should have bright, 
vivid colors, while the ideal word pro- 
cessing display should have clear, easy- 
to-read characters. Another factor to 


126 BYTE * MARCH 1990 


PRODUCT FOCUS 


A VGA 


Ш VGA MONITORS 


on Every Desk 


consider is your plans for the future. Are 
you planning to use this monitor with the 
emerging, higher-resolution display 
boards? Monitors with multiple video 
synchronization rates can handle well be- 
yond VGA's maximum of 640 by 480 
(columns by rows) pixels. Inexpensive 
monitors may work well with the VGA 
card you buy today but might not handle 
the new card that you buy next year. 

The BYTE Lab staff evaluated 26 
color monitors, all priced between $399 
and $750 and sold specifically for VGA- 
compatible display cards. (Budget-mind- 
ed buyers, take note: VGA-compatible 
monochrome displays cost substantially 
less than their color cousins, and by sub- 
stituting gray levels for color, they let you 
run all your favorite VGA software.) 


Color Basics 

A video monitor uses a beam of electrons 
to "paint" the image onto a vast array of 
red, green, and blue phosphor dots. 
Starting from the upper left, the beam 
scans across to the right, turning the dots 
on and off as required. When the beam 
reaches the edge, it zips back to the left, 
goes down one line, and repeats the pro- 
cess over and over, until the entire screen 
has been zapped. This process takes 
place 60 or 70 times per second on a VGA 
monitor. It's the VGA display card's re- 
sponsibility to direct the beam, but the 
overall display quality depends largely 
on the precision of the display electronics 
and the size of the phosphor dots. 

At the maximum VGA resolution, the 
beam aims for 640 discrete points across 
the screen. If a monitor has fewer than 
640 groups of RGB dots, a pixel will span 
more than one physical group, giving a 
grainy appearance. Generally, the closer 
together the phosphor dots are, the better 
the display. Distance between the RGB 
dots is the dot pitch, usually given in 
millimeters. 

Misconvergence is typically the reason 
why some monitors have difficulty dis- 
playing white text. To display white, the 


electron beam has to hit the red, green, 
and blue phosphor dots that correspond 
to a pixel. Ideally, the beam will hit all 
three dots in a group without hitting any 
in adjacent groups. When the beam hits 
the three intended RGB dots, the group 
looks white. À common problem is that 
the beam will also touch on one color of 
the RGB dot group next door. The result- 
ing image will have a slight shadowed ap- 
pearance, as if there's a colored halo to 
one side. The convergence of a monitor 
will probably change as the monitor gets 
older. 

Unless there's a serious problem with 
the display tube, misconvergence can 
often be corrected by a qualified techni- 
cian. You should not try it yourself— 
there are some pretty scary voltages in a 
color monitor. Some monitors have a 
"text" mode that displays the text with 
one or two phosphor colors, minimizing 
the effects of misconvergence. 

VGA cards generate video at frequen- 
cies of up to 34 MHz. The more dots the 
card has to address, the higher this fre- 
quency will be. A 34-MHz bandwidth is 
sufficient for the VGA's maximum (640- 
by 480-pixel) resolution. However, all 
VGA-compatible monitors can change 
their scan rates as needed. CGA display 
modes require about half the bandwidth 
of a VGA screen. While all the monitors 
we tested can handle the lower scan rates, 
none of them are intended to scan any 
faster. Should you later decide to buy a 
fancier display card, you might have to 
buy a new monitor. As an alternative, 
consider spending a bit more for one of 
the many multiscanning monitors. These 
will adapt to faster display cards, possi- 
bly saving you hundreds of dollars in the 
long run. For most of us, though, any of 
the monitors in this test are a good bal- 
ance between price and features. 


Fingertip Control 

Most people, when buying their first 

color monitor, will use a TV set as their 
continued 
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LOW-COST VGA MONITORS 


When selecting a VGA monitor, you should consider several features, the most revealing of which is the dot pitch 
specification. Most VGA monitors support 640- by 480-pixel graphics resolution and use 720 by 400 pixels for text. 
The Princeton PSC-28 goes а step further, delivering 770- by 570-pixel resolution for Super VGA boards. (Ө--уез, О-по.) 


Model Price Size (inches) Diagonal size Maximum 

(inches) resolution 
Acer 7013A $510 14.2 x 14.6 x 13.6 14 640 x 480 
Amstrad PC14 CD $399 14.6 x 13 x 14.8 14 640 x 480 
Amstrad PC14 HRCD $639 14.6 x 13 x 14.8 14 640 x 480 
AST ASTCVGA $695 14.1 x 12.2 x 142 14 640 x 480 
CTX CVG-5432 $579 14.8 x 14.4 x 142 14 640 x 480 
Epson A804031 $599 14.4 x 15.5 x 12.8 14 640 x 480 
IBM 8512 $623 14.6 x 15.5 x 14 14 640 x 480 
IBM 8513 $750 12.3 x 14.5 x 12.6 12 640 x 480 
imtec 1430V $399 14 х 13.8 x 15.2 14 640 х 480 
Laser 6448 $499 14 x 13.2 x 16.3 14 640 x 480 
Magnavox CM9032 $499 12.8 x 14 x 16 14 640 x 480 
Magnavox Pro 9СМ082 $649 12.8 x 14 x 16 14 640 x 480 
Mitsuba 710V $495 13.7 x 14.1 x 14.6 14 640 x 480 
Mitsubishi XC1429CH $658 12.3 x 13.9 x 15.4 14 640 x 480 
Packard Bell PB8531VG $699 12.75 х 14 х 15.75 14 640 x 480 
Packard Bell PB8552VG $469 12.75 x 14 x 15.75 14 640 х 480 
Princeton PSC-28 $695 2.6 x 12.3 x 14.3 13 770 x 570 
Quimax DM-3114 $699 13 x 12.7 x 13.4 14 640 x 480 
Relisys RE9513 $699 14.3 x 14.2 x 14.8 14 640 x 480 
Samsung CJ4681 $699 14.5 x 14.1 x 15.1 14 640 x 480 
Tandy VGM 200 $499 12.2 x 14.5 x 14 14 640 x 480 
Tandy VGM 300 $629 12.2 X 14.5 x 15 14 640 x 480 
Tatung CM-1296 $625 12.7 x 11.2 x 12.4 12 640 x 480 
Tatung CM-1496 $685 14.3 x 124 x 15.8 14 640 x 480 
Wyse WY650 $669 12.6 x 12.6 x 14.5 12 640 x 480 
Zenith ZCM-1390 $699 12.98 x 14.2 x 14.97 13 


640 x 480 


' Horizontal scan frequency on ali monitors is the VGA standard of 31.5-kHz. 
@This monitor has separate sync controls for each of the VGA display modes. 


reference. On a VGA display monitor, 
expect to find both brightness and con- 
trast controls. These have the same func- 
tion as the equivalents on your TV. Miss- 
ing will be the hue (tint) and saturation 
(color) controls—since the video is sent 
to the monitor as separate RGB signals, 
these controls, which alter the way in 
which a TV interprets color, are not 
necessary. 

Most of the 26 reviewed monitors have 
what's known as ““VSYNC” controls that 
allow you to tweak the vertical sync to 
match your VGA card. One feature that 
we were surprised to find on some mod- 
els was multiple VSYNC controls. Be- 
cause a VGA display has to synchronize 
differently at CGA, EGA, and VGA 
video rates, it makes sense that each of 
the three vertical sync rates can be 
adjusted separately. It's not a really use- 
ful feature, but it could come in handy in 
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adjusting your monitor for some VGA 
cards. The Imtec 1430V, Packard Bell 
PB8531VG and PB8552VG, Samsung 
CJ4681, and Tandy VGM 200 and VGM 
300 all include multiple VSYNC con- 
trols. 

Horizontal and vertical size controls 
let you adjust the width and height of 
your display. These adjustments give you 
greater control over the displayed image. 
Of the two, the vertical size control is the 
more useful. The Acer 7013A, CTX 
CVG-5432, Epson A804031, Mitsubishi 
XC1429CH, and Relisys RE9513 offer 
only vertical size control. Keep in mind, 
though, that width and height must also 
remain in a proper relationship, or aspect 
ratio, Otherwise, your image will appear 
distorted, and a circle may appear to be 
an oval. You may have trouble maintain- 
ing aspect ratio if you adjust the height of 
your image without also adjusting its 


Dot pitch Bandwidth V.scan Weight 
(mm) (MHz) freq.! (Ibs.) 
0.31 30 50-70Hz 28.6 

042 28 60-70Hz 269 
0.29 28 60-70Hz 26.9 
0.31 30 60-70Hz 31 
0.29 30 60-70Hz 26.4 
0.31 28.5 60-70Н2 26.5 
0.41 31.5 60-70Hz 35 
0.28 31.5 60-70Hz 23 
0.31 30 60-70Hz 25.3 
0.31 30 50-70Hz 33 
0.42 18 60-70Hz 25.7 
0.31 18 60-70Hz 25.7 
0.31 20 60-70Н2 37 
0.28 30 60-70Н2 26 
0.31 28 50-70Н2 25.3 
0,52 28 60-70Н2 25.3 
0.28 30 50-70HZ 27 
0.31 30 50-70Hz 30 
0.31 35 50-70Hz 31 
0.31 30 60-70Hz 26.46 
0,42 28 60-70Hz 29.2 
0.31 28 60-70Hz 29.2 
0.28 30 50-70Hz 23.1 
0.31 30 50-70Н2 27.5 
0.28 25 50-70Hz 23.3 
0.31 25 60-70Hz 29 


width. The Magnavox and Zenith moni- 
tors deliver both vertical and horizontal 
sizing controls. 

The positioning controls, on the other 
hand, move the entire display image 
around on the screen. In this way, you 
can center the image properly. The AST 
ASTCVGA, CTX CVG-5432, Magnavox 
CM9032 and Pro 9CM082, Mitsuba 
710V, and Zenith ZCM-1390 provide 
both horizontal and vertical positioning 
controls. The full complement of adjust- 
ment knobs for the Magnavox monitors 
are tucked away under a folding cover at 
the front of the unit. Zenith placed all the 
knobs (except those for brightness and 
contrast) at the rear of the unit, and you 
need a screwdriver to get at them. If you 
demand precise alignment of the display 
image and easy access to the control 
knobs, only the Magnavox models can 
deliver. 
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It's good to see that vendors have fi- 
nally discovered what a pain it is to reach 
around to the back of a monitor to get to 
its controls. The important controls on 
all these models are conveniently placed 
on the side or on the front of the monitor. 
Along similar ergonomic lines, two of 
the units (the Mitsuba 710V and Quimax 
DM-3114) use slider controls instead of 
round knobs. The slider controls are 
much harder to set precisely. If you in- 
tend to set your brightness and contrast 
controls once and leave them alone, it 
shouldn't be a big deal, but if you require 
the kind of precise control that we did, 
slave-driven by the slightest deflection of 
a light meter, slider controls can get 
downright infuriating. 


The VGA Connection 
All the test monitors had standard VGA 
cabling with 15-pin analog connectors. 
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Cable length varies, but most units had 
cables about 3 feet long. This should be 
fine for desktop installations, but people 
with tower CPUs might need a cable ex- 
tension. We ran into that problem during 
the test and wound up making our own 
extension out of a 6-foot length of shield- 
ed cable. 

On the aesthetic side, consider the 
monitor mount and antiglare coating. A 
good, adjustable base might be just the 
ticket to raise the monitor up and help 
you avoid neck strain. The best of the ad- 
justable bases let you rotate the display 
from side to side and tilt it up and down. 
Others provide only a tilt function. Most 
of the monitors we tested came with a 
tilt/swivel base (see the table). For the 
other monitors, you can buy stands from 
most computer retailers. 

If you think glare might be a problem, 
look for а nonglare coating on the surface 


of the display tube. The manufacturer 
etches a textured surface onto the glass or 
coats the glass with a special material. 
Monitors that have it are easier to read in 
bad lighting but might have a slightly 
fuzzy appearance. Most of the monitors 
in this review come with a nonglare 
coating. Should you opt for a monitor 
without some nonglare treatment, you 
can buy nonglare filters to retrofit most 
monitors. 

Two last issues to consider: availabil- 
ity and warranty. Where can you buy the 
monitor? There’s always mail-order 
companies, which often have the best 
prices, but then you run the usual risks of 
mail-order purchases. Certain monitors 
are available only from dealers. If you 
decide to buy a Tandy or IBM monitor, 
you'll have to walk into a dealer. And 
while you may pay a higher price, it’s far 
easier to get service on the equipment 
that you buy from dealers. 


A Fine Line Between Good and Bad 
We submitted each of the monitors to the 
unerring eye of the Microvision Super- 
spot testing system, a computer-con- 
trolled device that measures the light in- 
tensity coming from a small area of the 
monitor surface. The Superspot software 
displays red, green, and blue lines in turn 
and measures the width, intensity, and 
alignment of each. 

The Superspot uses a sensor made up of 
2048 CCD (charge-coupled-device) ele- 
ments set in a single line. The software 
samples each of the elements and inte- 
grates the average light reading from each 
element over a short period of time. The 
small size of the elements (0.0005 inch) 
makes it possible to get a very accurate 
measure of a screen dot’s shape and size. 
Width calculations are based on light in- 
tensity in a given area. Variance measure- 
ments (jitter, swim, and drift) are based 
on a dot’s motion over longer periods. 

For the best results, we adjusted each 
of the monitors to the same overall 
brightness. The setting that we were 
most concerned with was the “black 
level," which is the light intensity of the - 
unlit black areas of the screen. On most 
monitors, this level will range from com- 
pletely black to a fairly light shade of 
gray. We set our standard monitor, an 
IBM 8513, so that the black level was just 
barely visible in a darkened room. On 
subsequent monitors, a light meter en- 
sured that each monitor displayed the 
same black level. 

We got back a dizzying amount of 
information. The line width is calculat- 
ed by measuring the intensity on both 

continued 
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(a) LINE WIDTH INDEX 


Acer 7013A 
Amstrad PC14 CD 
Amstrad PC 14 HRCD 
AST ASTCVGA 
CTX CVG-5432 
Epson A804031 
IBM 8512 
IBM 8513 
Imtec 1430V 
Laser 6448 | 
Magnavox CM9032 
Magnavox Pro 9CM082 
Mitsuba 710V 
Mitsubishi XC1429CH 
Packard Bell PB8531VG | 
Packard Bell PB8552VG 
Princeton PSC-28 
Quimax DM-3114 
Relisys RE9513 
Samsung CJ4681 
Tandy VGM 200 
Tandy VGM 300 
Tatung CM-1296 
Tatung CM-1496 
Wyse WY650 
Zenith ZCM-1390 


MISCONVERGENCE INDEX 


Figure 1: (a) Line width measurements reveal a monitor 's basic resolution. The Mitsubishi XC1429CH excelled. All monitors 
are indexed to the BYTE Lab Model 80 monitor, an IBM 8513. (b) A monitor with perfect convergence would register no 
displacement between a red line, a blue line, and a green line. Poor convergence places color fringes around white areas of the 


screen. The Quimax DM-3114 and the AST ASTCVGA posted outstanding convergence. 


sides of a single pixel-width line. Any 
region whose brightness is more than 
50 percent of the maximum is consid- 
ered to be part of the line. The actual 
line width should be exactly 1/640 of 
the viewable display width. Theoreti- 
cally, this measurement reveals the 
performance of a monitor at its most 
basic level. A broad line width would 
indicate poor resolution, showing up as 
the grainy appearance mentioned earli- 
er. In general, the smaller the line 
width, the better. However, we indexed 
our results against the BYTE Lab's 
IBM 8513 monitor to provide a consis- 
tent frame of reference. So, when you 
study figures 1, 2, and 3, remember 
that, in all cases, a longer bar indicates 
superior performance. 
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Our convergence tests measure the 
accuracy with which the monitor lines 
up the individual red, green, and blue 
phosphors that make up one dot, or 
pixel. The Superspot displays separate 
red, green, and blue lines and expects 
them to be as close as possible. A big 
misconvergence measurement suggests 
that certain images could be subject to 
a fair amount of ghosting or colored 
halos. 

An image that appears steady on the 
screen is really being updated 60 or 70 
times per second. The variance mea- 
surement indicates how accurately the 
monitor can display an image in the 
same place with each successive up- 
date. Small, rapid movements of the 
image are termed jitter. Larger, slower 


The index is based on the IBM 8513. 


image motion is called swimming and 
often appears as a wavy motion, sweep- 
ing down the length of the display. The 
last motion-related measurement is drift, 
which is an indication of how stable the 
picture is over time. A poor variance in- 
dex suggests that the image is likely to 
move subtly across the screen, often im- 
perceptibly. As the monitor warms up, 
the image may shift slightly to one side. 
These effects can contribute to discom- 
forts such as eyestrain and headaches, 
among others. 

In a well-designed monitor, the line 
width will remain fairly constant as the 
intensity increases. If the line width ex- 
pands, the image will bloom, resulting in 
poor resolution at higher intensities. We 
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It's sharp. Our new graphics 
card dramatically improves the 
| performance of all your appli- 
cations. You ean choose up to 800 x 600 
or 1024 x 768 resolution with 16 on- 
screen colors, or 256 colors at 640 x 480? 
Plus, 132-column text support helps 
you get the most from your spread- 
sheet applications. 


*1024 x 768 resolution is interlaced; 1024 x 788 x 16 and 640 x 480 x 256 
resolution requires 512K DRAM configuration. 


| It's fast. 50% faster than 
standard VGA. True 16-bit 
technology increases the speed 
of all your graphics and text applica- 
tions on an IBM PC/AT/XT, PS/2 
Model 30 or compatible. 


It’s versatile. It works in an 
3 8-bit or 16-bit slot. You can 
| easily upgrade it from 256K to 
512K DRAM. And it lets you get the 
most out of today's popular MultiSync, 
Multiscan and 8514 monitors, including 
the MultiSync 3D and Seiko CM-1430. 


It’s 100% compatible. Guaran- 
AME teed torunall your VGA, EGA, 
CGA, MDA and Hercules soft- 


ware applications. It's even easy to 
install. 3 easy steps is all it takes. 


It supports more software. No 
5 graphics card gives you more 


high-resolution drivers, 


including Windows/286, Windows/386, 
Presentation Manager, AutoCAD, 
AutoShade, P-CAD, VersaCAD, GEM/3, 
Ventura Publisher, Lotus 1-2-3, 
Symphony, WordPerfect, and WordStar. 


It comes with a full 7-year 
warranty. We can do that 
because we build all our 
products using our own Headland 
Technology chip and card design capa- 
bilities to ensure they will live up to 
our reputation for quality and 
performance. 

Plus, the new VGA 1024i card comes 
with the exclusive Best of Seven support 
package that InfoWorld rates a“hearty 
excellent’ You'll get free disk and BIOS 
updates, bulletin board service, and our 
unlimited toll-free technical support. 


VIDEO SEVE 


Best of Seven 


VEN | 
' | 


Seven great reasons to own the newest 


gh-resolution Super VGA graphics card: 
the Video Seven VGA 10241. 


; And it’s affordable. The new 
7 Video Seven VGA 1024i, a very 
sharp, very fast high-resolution 
Super VGA graphics card for only $397 
with 256K DRAM. $497 with 512K. 

So before you settle for just any 
VGA card, ask to see the big news in 
high-resolution graphics: the new VGA 
1024i from Video Seven. 

Distributed exclusively by 
Tech Pacific Pty. Ltd. 
(02) 697-7111 (08) 523-0866 
(07) 371-7866 


Some restrictions apply to Headland Technology's warranty and соту 
patibility guarantee. Video Seven is a trademark of Headland Technology 
Inc. All other brand and product names may be trademarks of their 
respective companies, 
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COVER STORY 
VGA MONITORS 


Acer 7013A 
Amstrad РС14 CD 
Amstrad PC 14 HRCD 
AST ASTCVGA 
CTX CVG-5432 
Epson A804031 
IBM 8512 
IBM 8513 
Imtec 1430V | 
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Magnavox CM9032 
Magnavox Pro 9CM082 
Mitsuba 710V 
Mitsubishi XC1429CH 
Packard Bell PB8531VG 
Packard Bell PB8552VG 
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Tatung CM-1296 
Tatung CM-1496 
Wyse WY650 
Zenith ZCM-1390 | 


ШІ Jitter 


ПІ Swim 


VARIANCE INDEX 


C Drift 


Figure 2: (a) The variance test measures line movement at intervals of one-half second (jitter), 10 seconds (swim), and 60 
seconds (drift). Monitors with a poor variance index can contribute to eyestrain and headaches. The Tatung CM-1296 displayed 
the most stable image, while the Imtec 1430V was stricken by the jitter bug. (b) The bloom test determines how much a spot size 
swells as brightness increases. As intensity increases on a monitor with a low bloom index, the pixels start to merge, effectively 
lowering resolution. The Tatung CM-1296 was a rose among the thorns. 


took measurements at a predefined low 
intensity and high intensity and then not- 
ed the change in the line width. Although 
you should not subject your monitor to 
excessive intensity, blooming might also 
indicate design flaws. 


Under the Spotlight 
Perhaps the biggest problem with our Su- 
perspot system is the sheer volume of 
data that it pumps out. We have worked 
hard to boil down this data into some 
meaningful information. The graph in- 
dexes represent an accumulation of test 
results. The line width index (see figure 
la) is an average score for 16 tests. 

We started by measuring the center of 
the screen at low intensity. To get an ac- 
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curate line width, we measured the hori- 
zontal and vertical widths of a single 
scan line and took the vector sum of 
those results. We then used our light 
meter to set the monitor to a standard 
high intensity and again took horizontal 
and vertical measurements. We repeated 
the entire process with the Superspot sys- 
tem concentrating on the upper left cor- 
ner of the screen. This gave us a glimpse 
of line width at the best (center) and 
worst (corner) areas of the screen. 

We also intended to make some design 
judgments by gauging the amount of line- 
width change from center to corner. 
With larger monitors, this change can of- 
fer some valuable insight. In the case of 
these monitors, however, we found the 


changes not significant enough to be of 
clear value. Instead, we simply averaged 
the results of the different tests and in- 
dexed the resulting figure against the 
IBM 8513. 

The Superspot takes such a fine snap- 
shot of a displayed line that it sometimes 
interprets a coarse line as two distinct 
elements. This reveals a very poor spot 
size. Normally, the Superspot returned a 
raw line width result in millimeters and 
also performed a "curve fit" to offer a 
more consistent sampling of the data. If 
the system picked up two discrete lines, 
however, the curve fit was aborted. The 
Acer 7013A, Amstrad PC14 CD, IBM 
8512, Magnavox CM9032, both Packard 
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o New Hercules Graphics station Car 


Introducing the Hercules Graphics Station Card. With more features than any card 
in its class. And more power. The company that took the monotony out of monochrome 
now puts more zip into analog monitors. 


Fast Graphics 


In today’s competitive business world, time is more 
precious then ever. But Windows applications like 
PageMaker, Excel, and Corel Draw can make you wait 

ik eae it] E while they work. Not with the Hercules Graphics 
Ша) ko ons peering Your 3 Station Card—it'll run Windows up to five times faster 
КО portunities? 2 | than a regular VGA card. At higher resolutions, too. 


The secret is the on-board Texas Instruments 34010 
graphics processor. It frees the CPU from the 
drudgery of graphics functions and screen memory 
control so you won't have to wait for your screen 
to catch up with you. 


From VOA on UP 


A whole megabyte of video memory lets the Hercules 
Graphics Station Card offer a full range of modes—from 
VGA up to 1024 x 768 resolution with 256 colors, and plenty 
in between. So it will run all your software—from general business 
to complex design programs. And as your software needs become even 
more sophisticated, you won’t need to shop for a new video card. 


Computer images can look realistic when software can access more 
colors. The 16- and 24- bit color — 
modes on the Hercules Graphics Herries v, ti ks “lial 
Station Card allow any standard 3 
analog monitor to display up 
to 16.7 million colors for high 
quality photo-realistic images. 


And best of all, you can have all 

| | these features for less than you'd 

think. Call us at 800 532-0600, ext. 190 (U.S.) or 800 323-0601, ext. 191 [| ~ қ 
(Canada) for the quickest way to your Hercules dealer. 


© Copyright, 1990 Hercules Computer Technology, inc., 921 Parker Street, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks ' 
of Hercules Computer Technology, Inc. All other product names are trademarks of their respective owners. Circle 115 on Reader Service Card к. 4. „А. „А. 4. А. 4 
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VGA INDEX 


Figure 3: The VGA index is a weighted geometric mean of the other indexes, 
emphasizing line width and misconvergence. Monitors are listed according to price, 
with inexpensive models at the top. Long bars reveal outstanding performers, so look 
for long bars at the top of the graph. For example, while the Laser 6448 and the 
Zenith ZCM-1390 have similar indexes, the Laser delivers a higher 


price/performance mix. 


Bell models, and the Tandy VGM 200 all 
displayed two lines when subjected to the 
discerning eye of our equipment. As you 
can see in figure la, each of these moni- 
tors returned a poor line width index. 
Even under close scrutiny by the naked 
eye, a single line appears as a pair of 
braided lines. In this case, poor resolu- 
tion is obvious. 

The Mitsubishi XC1429CH turned in 
the optimum line width measurement, 
while the CTX CVG-5432, both of the 
Tatung models, the Wyse WY650, and 
the IBM 8513 were close behind. As ex- 
pected, line width results were closely 
tied to dot pitch specifications. 

Our misconvergence index graph also 
represents a battery of tests, 12 in this 
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case. In a single pass, the Superspot reg- 
isters the displacement between a red and 
a green line, a green and a blue line, and 
a blue and a red line. We then took hori- 
zontal and vertical measurements at the 
center and at the corner of the screen. 
The results can be either a negative or 
positive number, but the only significant 
information is how close to zero the num- 
bers are. Therefore, we took the absolute 
value of the numbers and derived an 
average misconvergence. Once again, the 
IBM 8513 provides the base figure for 
the misconvergence index (see figure 
1b). 

The CTX CVG-5432, Princeton PSC- 
28, and Quimax DM-3114 boasted pre- 
cise convergence on our tests. To verify 


our assumptions, we examined some text 
applications on the monitors with high 
misconvergence indexes and saw the fine 
quality of white. If your applications call 
for heavy use of text, one of these moni- 
tors would be a good choice. 

The Superspot’s variance test runs for 
2% minutes, charting line movement at 
three intervals: a half-second (jitter), 10 
seconds (swim), and 60 seconds (drift). 
Again, we took horizontal and vertical 
measurements at the center and the 
corner of the screen. An average result 
for each type of variance, indexed to 
the IBM 8513, is displayed in figure 2a. 
Each segment of a bar represents one 
type of variance, while the full bar pre- 
sents the cumulative result. Generally, 
the monitors with low levels of jitter 
also displayed small amounts of swim 
and drift, and the monitors with poor 
variance returned unacceptable results 
across the board. 

The Tatung CM-1296, Wyse WY- 
650, and Mitsubishi XC1429CH por- 
trayed excellent stability. The results of 
our variance test dampened our enthu- 
siasm, though, for an inexpensive mon- 
itor that otherwise posted surprising 
scores—the Imtec 1430V. Unfortu- 
nately, the 1430V suffered from exces- 
sive variance. 

We derived our bloom index (see fig- 
ure 2b) by subtracting the line width of 
a monitor at high intensity from its line 
width at low intensity. Monitors with a 
poor bloom index will tend to blur as 
the intensity is tweaked. As mentioned 
earlier, blooming may also indicate a 
poor design. The Tatung CM-1296 dis- 
played outstanding consistency, while 
the Acer 7013A, Amstrad PC14 CD, 
and Packard Bell PB8531 VG revealed а 
tendency to bloom. 

We rounded out our tests with a mea- 
surement of voltage regulation. A com- 
mon problem with inexpensive moni- 
tors is that large areas of active pixels 
can cause the high-voltage power sup- 
ply to go bonkers. As you add bright 
areas to the display image, the power 
supply in the monitor is required to 
pump out more and more current. Inad- 
equate power supplies, common in in- 
expensive monitors, often cannot pro- 
vide enough juice to keep the picture 
stable. This most often appears on the 
screen as bright areas that tend to 
shrink in size. Take away some of the 
bright pixels, or turn down the bright- 
ness, and the size goes back to normal. 
The Superspot system determines the 
amount of "shrink" as the brightness of 
an image changes. 

continued 
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The ALTEC-286 turned in some of the best. 
performance times of all the machines tested.” 
PC Magazine Feb. 14, 1988 


cn are aie affordable.” 


PC Magazine May 30, 1989“ 


3:00 pm E.S.T. 

* Shipping and handling extra. Personal and company checks require 10 
days to clear. Prices are subject to change and afl Мен are subject to 
availability. All returns must be shipped prepaid, insured, in original 
condition and complete with documentation. All returns must have RMA 
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ALTEC 


Technology Corp. 


1-800-255-9971 


Circle 14 on Reader Service Card 


Altec's Another Standout Servic 
* 30 Day Money Back Guarantee 
e 1 Year Warranty for Parts and Labor 
€ Free 4 Months On-Site Service 

€ Lifetime Toll-Free Technical Support 


18555 East Gale Ave. 
industry, CA 91748 
Tel: 818/912-8688 
FAX: 818/912-8048 
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These photos show portions 
of each of the 26 monitors. 
"Іі Poor spot size i is evident in 
r бот displays, resulting 
Ж, E in a grainy appearance. The 
L photos are approximately 
_ 35 percent larger than the 
actual screen. 
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COVER STORY 
VGA MONITORS 


To gauge this effect, we displayed a 
line at the top of the screen and then 
measured its displacement as the screen 
changed from black (all bits off) to 
white (all bits on). We also took a mea- 
surement at the left side of the screen. 
Although we did not graph these test re- 
sults, the AST ASTCVGA, CTX CVG- 
5432, Epson A804031, and Princeton 
PSC-28 turned in poor results. The best 
voltage regulation was achieved by the 
IBM and Tandy monitors. 


Bringing It All Together: 

The VGA Index 

So what does it all mean? We have tabu- 
lated this conglomeration of objective 
data and tried to put it in a format that is 
easy to grasp. The result is our VGA in- 
dex (see figure 3). Those monitors with 
the longest bars deliver superior overall 
performance. We have also listed the 
monitors according to price (the most in- 
expensive monitor at the top, the most 
expensive at the bottom) so that you can 
make some simple price/performance 
judgments. Long bars at the top reveal 
outstanding deals, while short bars at the 
bottom reveal monitors that tested poorly 
yet carry expensive price tags. For exam- 
ple, although the Zenith ZCM-1390 and 
the Laser 6448 share roughly the same 
performance index, the Laser monitor 
offers a superior price/performance 
mix. 

To tabulate the VGA index, we as- 
signed a weight to each of the other in- 
dexes. Line width and misconvergence 
each received a weighting of 3, since we 
believe those factors will more heavily 
determine the image quality. Both of 
those measurements can tell you a lot 
about how well a monitor is designed. We 
gave the variance index a weighting of 2, 
and since we deemed jitter to be the most 


the Mitsubishi XC1429CH. 


Three of the pum (from left to right) the Laser 6448, the Tung CM-1296, and 


annoying defect, it received a weighting 
of 1, while swim and drift were each 
weighted at !^. We gave the bloom index 
a weighting of 1. We then calculated the 
geometric mean of the weighted results 
to establish the final VGA index for each 
monitor. We employed the same basic 
formula used to derive our system appli- 
cation index. 


The Human Touch 

As good as our testing equipment is, it 
cannot replace your own subjective tastes 
and unique needs. When you go out to 
buy a VGA monitor, keep in mind the ap- 
plications that you'll use. 

If possible, you may want to bring your 
application disks with you when you shop 
around. Even if your applications are 
limited to traditional text-based software 
(word processing and spreadsheets), you 
should take a look at some graphical ap- 
plications as well. The next release of 
your software will probably incorporate 
some graphical features. Most of the 
popular word processors are incorporat- 
ing features like preview mode, which 
will exploit a monitor's graphics capabil- 
ities. Some word processors also use the 
higher resolution of VGA to deliver 43 or 
50 lines per screen. The latest version of 
Borland's Quattro and a forthcoming 
product from Lotus Development (Lotus 
1-2-3/G) are bringing a graphical inter- 
face to those spreadsheets. With this in 
mind, you should try to take a look at 
packages such as Microsoft Windows or 
Quarterdeck's DESQview before buy- 
ing. As a starting point, the photos at left 
show output samples for each of the 26 
monitors. 

Even more important is the hardware 
that you'll run with your monitor. Two 
monitors, the Packard Bell PB8531 VG 


continued 
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Acer America Corp. IBM 

(7013A) (8512, 8513) 

401 Charcot Ave. Old Orchard Rd. 

San Jose, CA 95131 Armonk, NY 10504 
(408) 922-0333 (914) 765-1900 
Inguiry 1071. Inquiry 1076. 
Amstrad Laser Computer, Inc. 
(PC14 CD, PC14 HRCD) (6448) 

1915 Westridge Dr. 800 North Church St. 
Irving, TX 75038 Lake Zurich, IL 60047 
(214) 518-0668 (708) 540-8086 
Inquiry 1072. Inquiry 1077. 

AST Research Leading Technology 
(ASTCVGA) (Imtec 1430V) 

2121 Alton Ave. 10430 Southwest Fifth St. 
Irvine, CA 92714 Beaverton, OR 97005 
(714) 756-4945 (800) 999-5323 
Inquiry 1073. Inquiry 1078. 

CTX International, Inc. Mitsuba Corp. 
(CVG-5432) (710V) 

161 Commerce Way 650 Terrace Dr. 
Walnut, CA 91789 San Dimas, CA 91773 
(714) 595-6146 (714) 592-2866 
Inquiry 1074. Inquiry 1079. 

Epson America Mitsubishi Electronics 
(A804031) (XC1429CH) 

2780 Lomita Blvd. 99] Knox St. 


Torrance, CA 90505 
(800) 922-8911 
(213) 539-9140 
Inquiry 1075. 


COMPANY INFORMATION 


Torrance, CA 90502 
(213) 515-3993 
Inquiry 1080. 


Packard Bell Samsung Information 

(PB8531VG, PB8552VG) Systems 

9425 Canoga Ave. (СЈ4681) 

Chatsworth, СА 91311 3655 North First St. 

(818) 773-9521 San Jose, CA 95134 

Inquiry 1081. (800) 624-8999 
Inquiry 1086. 

Philips Consumer 

Electronics Co. Tandy Corp. 

(Magnavox CM9032, (VGM 200, VGM 300) 

Magnavox Pro 9CM082) 1700 One Tandy Center 

One Philips Dr. Fort Worth, TX 76102 

P.O. Box 14810 (817) 390-3011 

Knoxville, TN 37914 Inquiry 1087. 


(615) 521-4316 
Inquiry 1082. 


Princeton Graphics 


Tatung Co. of America 
(CM-1296, CM-1496) 
2850 El Presidio St. 


(PSC-28) Long Beach, CA 90810 

1100 Northmeadow Pkwy., (800) 421-2929 

Suite 150 (213) 637-2105 

Roswell, GÀ 30076 Inquiry 1088. 

(800) 221-1490 | 

Inquiry 1083. Wyse Technology | 
(WY650) 

Quimax Systems, Inc. 3471 North First St. 

(DM-3114) San Jose, CA 95134 

Troy Office Center (800) 438-9973 

1259 Route 46 E, Building #4 (408) 473-1200 

Parsippany, NJ 07054 Inquiry 1089. 

(201) 334-0019 

Inquiry 1084. Zenith Data Systems 
(ZCM-1390) 

Relisys 1000 Milwaukee Ave. 

(RE9513) Glenview, IL 60025 

320 South Milpitas Blvd. (800) 553-0331 

Milpitas, CA 95035 (312) 699-4800 

(408) 945-9000 Inquiry 1090. 


Inquiry 1085. 


and the Zenith ZCM-1390, would not 
sync correctly with the VGA card made 
for our Superspot system. They ran fine, 
however, when we substituted a Genoa 
Super VGA card. If your system already 
includes a VGA component, make sure 
that it will drive the monitor you select. 
Otherwise, solicit suggestions from your 
dealer or the manufacturer to determine 
the best card to go with your new mon- 
itor. 

Ultimately, you need to follow your 
own instincts. Take a good look at the 
color quality of the monitor. Check for 
fuzziness in the corners. See what con- 
trols are available and how well they 
work. Is the intensity range sufficient? 
Turn the monitor into strong light and 
see how well it handles glare. You might 
even try putting it close to a source of in- 
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terference (e.g., another monitor) and 
see how well it handles that. After all, 
there’s no better testing equipment than 
your own eyes. 


The Best and the Brightest 

Taken as a whole, the various indexes 
highlight some clear winners. Both the 
Tatung models were impressive. The 
CM-1296 scored higher on our tests and 
carries a price tag $60 below that of the 
CM-1496, but the CM-1496 has a 14- 
inch diagonal screen, compared to the 
CM-1296's 12-inch screen. Our Super- 
spot system clearly recommends the 
CM-1296, and we concur. It displayed 
vivid colors and pure white text. Another 
fine choice is the Mitsubishi XC1429CH 
(see the photo on page 137, bottom 
right). It, too, kept showing up at the top 


of our test results. At $658, it's a little 
more expensive, but keep in mind that 
street prices should be considerably 
lower. In any case, it's an investment that 
we wouldn't hesitate to make. 

If you'd rather pay a little less, the 
Laser 6448 sports a list price that's $159 
less than the Mitsubishi XC1429CH and 
still posts good numbers on our tests. In 
general, we were impressed with the 
quality of the monitors, and VGA prices 
continue to fall. If you're still living in a 
monochrome world, perhaps it's time to 
become a card-carrying member of the 
VGA revolution. Ш 


Stanford Diehl and Howard Eglowstein 
are testing editors for the BYTE Lab. 
They can be reached on BIX as "sdiehl" 
and “heglowstein, " respectively. 
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See the Future. 


NANAO fully appreciates the importance of monitor selection 
‚ . to the business professional. The FLEXSCAN® 9060S has been 
. . specially designed for today’s complex world of windows and 
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2227 Unlike other 14" monitors, the FLEXSCAN® 9060S uses its 
E Dynamic Focusing Circuit to deliver sharp, bright images to all 
nit corners of the:screen. This makes it the ideal display for VGA and 


22811 Тһе FLEXSCAN’s ergonomic design minimizes static, glare, and 
a “magnetic: radiation, to provide. the most user- friendly environment 
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Most VGA monitors this colorful, 


Image created on the Samsung VGA-GraphicMaster™ color monitor using RIX Softworks, Inc. Software. 
Unretouched photograph. © 1989, Samsung Information Systems America, Inc. 


cost 20 % more. The Monarch butterfly is 


one of Mother Nature’s 
most splendid creations. 

And as you can see, 
Samsung’s new high res- 
olution VGA color mon- 
itor vividly brings to life 
its rich colors and striking 
contrasts. 

Capable of displaying 
an unlimited palette of 
colors, the VGA-Graphic 
Master’s™ 14-inch screen 
with 640 x 480 resolution 
creates images of superb 
quality. The tight .31mm 
dot pitch keeps every- 
thing from graphics to 
type super- clear and razor 
sharp. 

Add to that convenient, 
up-front controls, a non- 
glare screen and tilt- 
swivel base for comfort- 
able viewing, and you've 
got an array of features 
that add up to a monitor 
costing hundreds more. 

But this, of course, 
should come as no sur- 
prise. Because along 
with outstanding perfor- 
mance, Samsung has for 
years enjoyed a reputa- 
tion for unmatched value 
and reliability. All of 
which have gone a long 
way toward making 
Samsung the world's 
largest monitor maker, 
with over 8 million units 
sold. 

So if you're looking for 
high performance, for a 
lot less, take a good look 
at Samsung. 

For literature or the 
name of your nearest 
Samsung distributor, 
call 1-800-446-0262. 
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Remember your 
first day at school? 


T лагат 


‘Today's monitor 
market is just as scary. 


Decisions, Decisions, Decisions. Relisys, the Next Best Thing to Mom and Dad. 


Back then, you worried about which lunch box to Where can you turn for honest answers? To a 

carry. Which seat to sit in. And to make things company whose products have been rated “Best Buy” 

worse, you knew Mom and Dad wouldn’t be there. from PC World and “Best In Its Class” by InfoWorld. 
In fact, InfoWorld said that, “Because of the helpful 


Today, Choosing a Monitor is even Harder. technical support, Relisys earns a very good score.” 
Because of new graphics standards, you have to 

consider resolution, interfaces, software and We're With You АП The Way. 

compatibility. And you have to select the best So before you choose any monitor, call us and ask a 
monitor for tomorrow’s applications, too. few questions. Our marketing and technical personnel 


are there to help make that scary buying decision feel 
like your last day of school, instead of your first. 


Monitor - Model 
Super Multiscan - 1520! 1,024x 768 30-50 kHz 
EGA/CGA - 5154 640х200,350115.75,21.85 kHz 


Multiscan - 5155 800x600 | 15.5-35 kHz 

VGA Color - 9513 720x480 | 31.5kHz | $699 
VGAGray Scale - 9503| 800x480 31.5 kHz $249 
TEFAX RA-2110| for Apple Macintosh $1595| for IBM $1495 


© 1989 Relisys Corp. 


WRELISYS 


A subsidiary of TECO Electric & Machinery Co., Ltd. 


320 South Milpitas Boulevard 
Milpitas, Са Өттің 95035 
408-945-9000 Ғах: 408-945-0587 


EBEBTIN 
ITS CLASS 
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80386SX systems fulfill 
the promise of 80386 
power at low prices 


Mark L. Van Name 
and Bill Catchings 


s the 80286 versus 80386SX 

debate goes on, PC clone ven- 

dors are announcing 80386SX 

systems in droves. Two such 
systems, Gateway 2000’s 386SX and PC 
Brand’s 386/SX-16, offer a great deal of 
power at very reasonable prices. Both 
products are available directly from the 
vendor via mail order. 

Our evaluation versions of these ma- 
chines show just how much you can get in 
a low-cost 80386SX system. Each unit 
included a 16-MHz 80386SX and an 
80387SX math coprocessor, 8 megabytes 
of memory, a 40-megabyte hard disk 
drive, а 5'4-inch 1.2-megabyte floppy 
disk drive, a 3!^-inch 1.44-megabyte 
floppy disk drive, two serial ports, one 
parallel port, a 101-key keyboard, and a 
16-bit VGA adapter with 512K bytes of 
video RAM. Both also came with multi- 
sync monitors: Gateway 2000's Crys- 
talScan 860 (made by Tatung) and, with 
the PC Brand 386/SX-16, an NEC Multi- 
Sync 2A. The Gateway 386SX used a 
standard AT-size case and included MS- 
DOS 4.01. The PC Brand 386/SX-16 
came in a minitower chassis that in- 
cluded two more options: a 40-megabyte 
tape backup unit and a Microsoft-com- 
patible bus mouse. PC Brand sells MS- 
DOS 4.01 separately. 

The cost? Only $3445 for the Gateway 
and $3943 for the PC Brand. 

Those figures suggest that the Gate- 
way is about $500 cheaper than the PC 
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Brand—but it’s not that simple. To make 
a price comparison, you have to config- 
ure systems as similarly as possible. 

For one thing, Gateway 2000 began 
offering a 65-megabyte run-length- 
limited (RLL) Microscience hard disk 
drive with its standard 386SX configura- 
tion as this review went to press. A PC 
Brand system with a comparable hard 
disk drive—the 386/SX-16 with a 66- 
megabyte, modified-frequency-modula- 
tion (MFM) MiniScribe drive with a 25- 
millisecond access time—costs an 
additional $225. Further, PC Brand in- 
cludes shipping in the cost of each sys- 
tem, so we should add Gateway 2000’s 
$75 shipping charge to its unit’s price. 
Finally, we must subtract the costs of the 
extras on the PC Brand evaluation unit: 
the tape drive, the mouse, and the mini- 
tower case (an AT-size case is standard). 


The resulting comparison prices are 
$3520 for the Gateway and $3884 for the 
PC Brand—a difference of only $364. 
There are still more cost games you 
can play. While Gateway 2000 provides 
its multisync CrystalScan monitor stan- 
dard with its base system, PC Brand in- 
cludes a plain VGA monitor; the NEC 
MultiSync 2A added $120 to our unit’s 
cost. If you don't need a multisync moni- 
tor, you can go with the standard VGA 
monitor and save the $120, lowering the 
price difference to $244. If you want a 
tape drive, Gateway's 40-megabyte unit 
is an additional $325, while PC Brand's 
is only $199, bringing the two units $126 
closer. Both vendors also offer many 
other configurations and options. 
So, while the Gateway is cheaper, the 
exact cost difference between these two 
continued 
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Gateway 3865X 


Company 

Gateway 2000 

106 West Eighth St. 

P.O. Box 2000 

Sergeant Bluff, ІА 51054 
(BOO) 233-8472 

(712) 943-2000 


Components 

Processor: 16-MHz Intel 803865Х; 
socket for 16-MHz Intel 803875Х math 
coprocessor 

Memory: 2 megabytes of 80-ns DRAM 

іп two 1-megabyte SIMMs, expandable to 
8 megabytes on the motherboard; 128K 
bytes of BIOS ROM 

Mass storage: 51-inch 1.2-megabyte 
TEAC floppy disk drive; 3Ve-inch 1.44- 
megabyte TEAC floppy disk drive; 40- 
megabyte 28-ms Seagate hard disk drive 
Display: Gateway 2000 CrystalScan 

860 color 13-inch, multisync VGA monitor; 
ATI VGAWonder-16 16-bit VGA card 
Keyboard: 101-key IBM Enhanced 
layout 

I/O interfaces: One 9-ріп and one 25- 
pin serial port; one 25-pin parallel port; 
six 16-bit and two 8-bit AT-style 
expansion slots 


Options tested 

6 megabytes of 80-ns DRAM in six 
1-megabyte SIMMs: $750 

16-MHz 803875Х: $350 

Additional 256K bytes of DRAM on 
16-bit VGA board: $50 


Price 
Base system: $2295 
System as reviewed: $3445 


Inquiry 851. 


machines depends on the specific con- 
figuration you choose. 


Performance and Compatibility 

Thetwo machines also turned in remark- 
ably close results on BY TE's system 
benchmarks. The Gateway 386SX had 
an overall application index of 11.2, 
while the PC Brand 386/SX-16 was just 
behind it with an application index of 
10.6. For comparison, the Compaq 386s 
had an application index of 11.5; the 
Gateway lagged behind it by a mere 3 
percent, the PC Brand by 8 percent. 
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Company 

PC Brand, Inc. 

954 West Washington 
Chicago, IL 60607 
(312) 226-3500 


Components 

Processor: 16-MHz Intel 80386SX; 
socket for 16-MHz Intel 80387SX math 
coprocessor 

Memory: 512K bytes of 80-ns DRAM in 
256K-byte SIPs, expandable to 8 
megabytes on the motherboard; 128K 
bytes of BIOS ROM 

Mass storage: 5'-inch 1.2-megabyte 
Mitsumi Electric floppy disk drive; 
3¥2-inch 1.44-megabyte TEAC floppy 
disk drive; 40-megabyte MiniScribe hard 
disk drive 

Display: NEC color 13-inch, VGA 
MultiSync 2A monitor; АТ! VGAWonder- 
16 16-bit VGA card 

Keyboard: 101-key modified IBM 
Enhanced layout 

МО interfaces: One 9-pin and one 25- 
pin serial port; one 25-pin parallel port; 
five 16-bit and three 8-bit AT-style 
expansion slots 


Options tested 

Model with 40-megabyte hard disk drive 
and 16-bit VGA card with color VGA 
monitor: $1937 ($848 over base) 

Minitower case: $50 

NEC MultiSync 2A monitor (replacing 
the standard VGA color monitor): $120 

8-megabyte memory upgrade: $1120 

16-MHz 803875Х: $275 

Additional 256K bytes of DRAM on 
16-bit VGA board: $72 

3Ve-inch 1.44-megabyte floppy disk 
drive: $80 

MS-DOS 4.01: $55 

Microsoft-compatible mouse: $35 

Colorado Memory Systems 
40-megabyte tape drive: $199 


Price 
Base system: $1089 
System as reviewed: $3943 


Inquiry 852. 


The main reason that these systems 
lost to the Compaq 386s is disk speed. On 
BYTE's raw disk benchmark, the Com- 
paq beat the Gateway by about 16 percent 
and the PC Brand by nearly 30 percent. 
Both machines actually beat the Compaq 
on the raw CPU tests by about 30 per- 
cent. The Gateway's now-standard 65- 
megabyte Microscience RLL drive 
should improve its performance some- 
what, but the message is clear: For maxi- 
mum speed, you should order these ma- 
chines with faster hard disk drives. 

Besides performing well, both sys- 


| PC Brand 386/SX-16 tems passed our compatibility tests with 


flying colors. On the software side, they 
successfully ran all our test programs, 
including Borland's Paradox/386 2.03, 
Quattro 1.0, SideKick Plus 1.00A, Su- 
perKey 1.16A, Turbo C 2.0, and Turbo 
Pascal 4.0; Digitalk's Smalltalk 1.2; 
Foresight's Drafix CAD Ultra 3.03C; 
Lotus 1-2-3 release 2.2; MicroPro's 
WordStar 4.0; Microsoft's Windows/386 
2.0 and Word 4.0; Novell's NetWare 
2.15; Peter Norton's Norton Utilities 
3.00; the public domain Kermit 2.32/A; 
Quarterdeck Office Systems' DESQ- 
view 2.00 and Expanded Memory Man- 
ager 386 1.10; Symantec's Q&A 1.1; 
Wolfram's Mathematica 1.2; and Word- 
Perfect's WordPerfect 5.0. The success 
with Paradox/386, Windows/386, Dra- 
fix CAD Ultra, and Mathematica is par- 
ticularly worth noting; those programs 
use DOS extenders and 80386 instruc- 
tions that exercise the 80386SX CPU far 
more than conventional DOS programs 
do. Both systems worked with all our test 
hardware, including an internal Western 
Digital WD8003 Ethernet adapter, a 
Microsoft Serial Mouse, and an external 
Xircom Pocket Ethernet Adapter. 


Going Inside 

The Gateway and the PC Brand perform 
and test so similarly largely because they 
are remarkably alike on the inside. Sure, 
their cases look very different—the AT- 
size chassis of the Gateway seems huge 
next to the PC Brand's minitower—but 
this is just an illusion. The heart of each 
machine is its motherboard, and PC 
Brand offers the same Trump mother- 
board in its standard AT-size case as in 
our minitower evaluation unit. 

The Gateway 386SX’s FTK mother- 
board is a modest 8% inches wide by 13 
inches deep. À few years ago, it would 
have seemed a wonderful piece of engi- 
neering; today, it's just another small 
motherboard. Highlighting its 51 non- 
memory chips are four key chips from 
Chips & Technologies’ NEAT (New En- 
hanced AT) chip set. 

An 80387SX lay in its motherboard 
socket. The 80386SX was not socketed. 
The CPU can run at full speed (the de- 
fault) or at a slower compatibility speed 
of 8 MHz. You can change the CPU's 
speed either with a turbo button on the 
front of the unit or from the keyboard. 
The turbo button worked, but its status 
light didn't change. 

The unit's 8 megabytes of 80-nanosec- 
ond memory was in eight 1-megabyte 
single in-line memory modules (SIMMs) 
that provided parity checking and were 

continued 


XyWrite 11+ 3.52 
Load (large) "19 
Word count :04/:26 
Search/replace :06/:27 
End of document :02/:16 
Block move :10/:10 
Spelling check :11/1:21 
Microsoft Word 4.0 
Forward delete д 
Aldus PageMaker 1.0a 
Load document “76 
Change/bold :26 
Align right :27 
Cut 10 pages :20 
Place graphic :05 
Print to file 2:22 
8 Index: 2.24 
SPREADSHEET Gateway 
Lotus 1-2-3 2.01 
Block copy :04 
Recalc :02 
Load Monte Carlo :18 
Recalc Monte Carlo :06 
Load rlarge3 :05 
Recalc rlarge3 :01 
Recalc Goal-seek :04 
Microsoft Excel 2.0 
Fill right :06 
Undo fitl 2:30 
Recalc 02 
Load rlarge3 Bil 
Recalc rlarge3 :02 
ГІ Index: 2.11 
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WORD PROCESSING Gateway PC Brand 
Med./Large Med./Large 


Nori 2 
ire 
NU = 
чы 


:14 
:04/:26 
:06/:27 
:02/:16 
:10/:10 

“ТІЛЕРІ 


“1% 


313 
91 
:23 
:20 
05 
2:31 


2.21 
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:04 
:02 
49 
"06 
:04 
:01 
:04 


:06 
2:34 
:02 
:28 
:02 


2.17 


DATABASE 
dBASE 111+ 1.1 
Copy 
Index 
List 
Append 
Delete 
Pack 
Count 
Sort 


П Index: 


SCIENTIFIC/ 
ENGINEERING 
AutoCAD 2.52 
Load SoftWest 
Regen SoftWest 
Load StPauls 
Regen StPauls 
Hide/redraw 
STATA 1.5 
Graphics 
ANOVA 
MathCAD 2.0 
IFS 800 pts. 
FFT/IFFT 1024 pts. 


O Index: 


COMPILERS 

Microsoft C 5.0 
XLisp compile 

Turbo Pascal 4.0 
Pascal S compile 


П index: 


1:29 
:20 
1:20 
2:30 
08 
1:23 
T 
1:25 


1.32 


Gateway PC Brand 


:56 
:43 
Дз 
:07 
14:17 


31 
12 


19 
119 


3.06 


:54 
44 
“18 
:08 
14:42 


7971 
12 


:20 
19 


3.00 


Gateway PC Brand 


4:59 
‘06 


1.89 


All times are in minutes:seconds. indexes show relative performance; for all indexes, an 8-MHz IBM PC AT=1. 
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CPU Gate- PC 


way Brand 
Matrix 6.79 681 
String Move 


Byte-wide 26.71 26.58 
Word-wide: 

Odd-bnd. 36.14 36.14 
Even-bnd. 13.38 13.35 
Doubleword-wide: 
Odd-bnd. 26.20 26.16 
Even-bnd. 13.37 13.35 


Sieve 32.94 32.83 

Sort 31.45 31.40 

Index: 2.43 2.44 

FLOATING Gate- PC 

POINT way Brand 

Math Theo 11.13 
Error? 

Sine( x) $14 221 
Error 

e* 3.40 3.50 
Error 

Я index: 5.07 5.04 


N/A = Not applicable. 


+ All times are in seconds. Figures were generated using the 8088/8086 


and 80386 versions (1.1) of Small-C. 


? The errors for Floating Point indicate the difference between expected and 


DISK I/O 


Hard Seek? 
Outer track 
Inner track 
На! platter 
Full platter 
Average 

DOS Seek 

1-sector 
32-sector 

File 1/О4 
Seek 
Read 
Write 

1-megabyte 
Write 
Read 


О Index: 


actual values, correct to 10 digits or rounded to 2 digits. 


3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 100). 

4 Read and write times for File 1/О are in seconds per 64K bytes. 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 


faster performance. 


Gate- PC 


Gate- 


5:02 
05 


2.01 


VIDEO 
way Brand way 
Text 
447 333 Mode 0 5.05 4:50 
4:91 830 Mode 1 6:05. 2451 
9.99 13.34 Mode 2 4,56 4,12 
13.30 19.96 Mode 3 456 4.12 
8.02 9.98 Mode 7 МА М/А 
Graphics 
16.65 18.77 CGA: 
31.65 30.60 Mode 4 253 2:55 
Mode 5 258 252 
0.15 0.21 Mode 6 2.52 2.48 
1-24. 0.87 EGA: 
107 107 Моде 13 492 4.78 
Mode 14 486 4.83 
5.68 3.97 Mode 15 N/A М/А 
5:55 2.95 Моае 16 4.89 4.83 
‚ VGA: 
1.37 1.50 Mode 18 59:05 607 
Моае 19 254 2.53 
Hercules МА NIA 
[3 Index: 1.81 1.92 
CONVENTIONAL 


LINPACK 
Livermore Loops§ 
(MFLOPS) 
Dhrystone (MS C 5.0) 
(Dhry./sec.) 


For a full description of all the benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE. 


4065 4065 


BENCHMARKS Gate- PC 
way Brand 
249.63 255.73 


0.1154 0.1085 


IBMPCAT 5.0 


Word 
Processing N 
Spreadsheet L] 


Database 
Scientific/ г- 
Engineering m 


Compilers L] 


*Cumulative application index. Graphs are based on 
indexes at left and show relative performance. 


IBM PC AT 


CPU [| 
FPU г 
Disk І/О [] 
Video E 
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See Your Data 


MapInfo software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anything in your database. Find addresses by street, 
ZIP code, city, etc. (We can even supply the maps.) 


Any point or region on the map can have a complete 
record of data behind it. See your actual dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 


юз 
= ахиу 


Search an area for datapoints 


Perform analyses on your data to sum, average, or count 


your database records by location. Color sales territories 
by volume of orders, ZIP codes by numbers of leads, 
countries by your demographic data. 


From street-level to worldwide, Mapinfo 


can merge your databases with maps. Play 


visual “what if” with your data. See 

patterns, trends, and opportunities you 

never knew existed. If you need to map 

Hk data, Mapinfo can do it for as little as 
750. 


Map!nfo now includes a map of the world and the U.S. 
with all ZIP code locations. Runs on IBM PCs or com- 
patibles with 640K memory, a hard disk drive, and 
graphics, and comes network-ready. 


Mapinio Corp. 


Changing The Way The World 
Looks At Information" 


200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 


Mapinfo is a tradamark of Маріпіо Corp. dBASE is a trademark of Ashton-Tate. 
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mounted in four pairs on the mother- 
board. The NEAT chips implemented a 
two-way interleaved memory architec- 
ture that let the system run without wait 
states most of the time. One consequence 
of this approach, however, is that you can 
install memory only in identical banks. 
The NEAT chips can handle total system 
memory configurations of 512K bytes or 
1, 2, 4, or 8 megabytes. 

The PC Brand's motherboard used the 
same four NEAT chips. It was even about 
the same size (8 inches wide by 13% 
inches deep) as the one in the Gateway. It 
was, however, a more modern-looking 
board, with fewer nonmemory chips (44) 
and more surface mounting than the 
Gateway's motherboard. 

Its 80387SX was also socketed; its 
80386SX was not. As it used the same 
four NEAT chips, the PC Brand offered 
the same CPU compatibility speed and 
memory architecture as the Gateway. 
The PC Brand's turbo button, however, 
did not work. A PC Brand spokesperson 
said the company was aware of this and 
pointed out that you could still change the 
CPU speed from the keyboard. 


The PC Brand's memory also ran at 80 


ns and had parity checking. Its memory 
came in eight 1-megabyte single in-line 
packages (SIPs) rather than the SIMMs 
used in the Gateway. 

The motherboards shared one other 
characteristic: Both had expansion slots 
arranged so that cards in them would run 
between and very close to the memory 
modules. In the PC Brand, for example, 
an expansion card in one slot was actu- 
ally touching two memory SIPs. Spokes- 
persons for both vendors said that this 
tight fit should not cause any trouble, and 
we had no problems with our review 


units. Still, it seems risky for anything to. 


be touching a memory module. 

Another common component of both 
systems is the BIOS. Both use the same 
128K-byte, 150-ns, 4/30/89 ROM BIOS 
from American Megatrends, Inc. AMI's 
BIOS products have become increasingly 
popular among PC clone vendors, and 
for good reasons. This BIOS displays a 
full screen of system information when 
you boot, and it contains some excellent 
and easy-to-use diagnostics. 

Finally, both systems offer eight ex- 
pansion slots. The Gateway has six 16-bit 
and two 8-bit slots, all full-length. The 
PC Brand has five 16-bit and three 8-bit 
slots; all are full-length except for two of 
the 8-bit slots. 


Mass Storage 
Both units have almost identical comple- 
ments of mass storage devices, although 


the PC Brand contained a tape backup 
unit, while the Gateway did not. The two 
machines even used the same TEAC 3 %- 
inch floppy disk drive. Both also had five 
total drive bays. All five in the Gateway 
were 54-inch half-height openings, 
while only two in the PC Brand were that 
size; the other three were 3!^-inch half- 
height slots. (But if you buy PC Brand's 
full-size desktop case, you get the same 
drive bay options as in the Gateway.) 

Despite these many mass storage simi- 
larities, the hard disk drive in the PC 
Brand beat the one in the Gateway by 
about 10 percent on BYTE's raw disk 
performance tests. The PC Brand uses a 
40-megabyte MiniScribe RLL drive with 
an average access time of only 45 ms. 
The Gateway's 40-megabyte Seagate 
hard disk drive has a faster 28-ms aver- 
age access time, but it is a standard 
MFM, not RLL, drive. These results 
will probably change, however, if you 
buy the Gateway with the 65-megabyte 
RLL Microscience drive. 


Video and Keyboard 

The similarities between these two ma- 
chines continue with their video adapt- 
ers: both used ATI's VGAWonder-16 16- 
bit VGA card with 512K bytes of video 
memory installed. The PC Brand beat 
the Gateway on video performance, 
however, because it was using a newer 
version of the ATI card. The PC Brand 
VGA card also included a bus mouse con- 
troller and connector that were missing 
from the card in the Gateway. 

The two multisync monitors are also 
similar, but for our taste the NEC Multi- 
Sync 2A had a slightly better picture. 

Both systems have keyboards that fol- 
low the 101-key IBM Enhanced key- 
board layout. The Gateway's Key Tronic 
keyboard implements that layout exactly ; 
the PC Brand's keyboard (by Mitsumi 
Electric) uses the common modified lay- 
out in which the Enter key is larger. 


Software and Documentation | 
Not surprisingly, these two systems also 
offer similar standard software and 
documentation. The Gateway includes 
the FTK Trump-386 Utility Software. 
The PC Brand includes the PC Brand 
286/12-20 and 386/SX Utility Software 
and the Ontrack Disk Manager/Disk 
Manager Diagnostics disk. Both systems 
come with manuals for the systems them- 
selves and for the utility programs (al- 
though the documentation for the On- 
track utilities consists of just a few lines 
on the disk sleeve). The manuals for both 
machines include all the information 
continued 


Mitsubishi Has A Monitor 
For Whatever You Have In Mind. 


For a wide range of application versatility including You'll also have confidence in knowing you're fully 
desktop publishing, presentation graphics, CAD/CAM supported by Mitsubishi's continuing commitment to 
and more, Mitsubishi® has the right monitor with the customer service and satisfaction. So whatever you have 
right performance features. in mind, keep Mitsubishi in mind for all your monitor 
With a variety of CRT sizes, resolutions, and spot- requirements. 
frequency or auto-scanning performance ranges, For a demonstration and more information on our full 
Mitsubishi enables you to choose the monitor to fit your ^ line of color monitors contact Mitsubishi Electronics today. 
exact needs. Expect only the very best from Call 1-800-556-1234, ext. 54M in the U.S. and 


Mitsubishi with bright, vivid colors, and Canada (in California 1-800-441-2345, ext. 54M]. 
Clear, crisp text. Best of all, Mitsubishi mon- 
itors are designed and manu- 
factured to exacting standards 
to ensure the highest quality 


possible for long-term reliability. 


MITSUBISHI 
ELECTRONICS 


Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5С! 


Circle 193 on Reader Service Card (DEALERS: 194) 


©1990 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Monitors shown with optional bases. 
Actual unretouched screen images. Screen images produced with permission from the following companies (trademarked software package name follows company name). 
Visual Business Systems (VB #5); Dynaware Corp. (Dynaperspective); Adobe Systems, Inc. (Photoshop); Designs executed by Mac 'N' Stein. 
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you’re likely to need. Both vendors also 
included manuals for all the compo- 
nents—disk drives, VGA card, and moni- 
tor—with their systems. 

We were pleasantly surprised, how- 
ever, by the high quality of DOS support 
that both vendors offered. Gateway 2000 
includes MS-DOS 4.01 or 3.3 (your 
choice) with each system. You have to 
buy DOS 4.01 separately from PC 
Brand, but it costs only $55. So far, noth- 
ing special. If you buy DOS, however, 
both vendors install it on your hard disk 
for you. That’s a good service that all 


We also had good luck with both tech- 
nical-support staffs. All the technical- 
support people for both firms with whom 
we spoke were able to answer all our 
questions, from the simplest to the most 
complex. We had some trouble reaching 
Gateway 2000’s technical-support staff 
and had to leave a message for a support 
person to call us back, but a staff mem- 
ber always called within an hour. 

In addition to the high quality of their 
basic support programs, both vendors 
also offer additional support features. 
Both have a 30-day money-back guaran- 


treat your customers right. We applaud 
them for offering standard on-site ser- 
vice and toll-free support lines. We also 
like the performance and compatibility 
of their systems. If, however, you're 
shopping around for a low-cost, high- 
performance system, the real question 15, 
do you need an 80386SX, or will a fast 
80286 meet your needs? 

If you want to run software designed 
for the 80386 and you’re on a tight bud- 
get, check out these machines. They’re 
fast and inexpensive, and they have ex- 
cellent support programs. 


vendors should supply. tee. Gateway 2000 also has a support If you just want a fast processor, how- 
BBS. Finally, each PC Brand system ever, then you can still find cheaper 
After the Purchase comes with a five-year prorated limited comparable 80286 systems—but the gap 


Both vendors also offer strong support 
plans: toll-free technical-support and 
main telephone nurabers, and on-site ser- 
vice for the first year. To keep down 
their service costs, both vendors will try 
to guide you through problem diagnosis 
and repair over the phone-they'll mail 
you replacement boards if you are willing 
to install them—but both will dispatch a 
service person to your site if necessary. 
They even use the same service firm, 
TRW Nationwide Service. 


OEM COMPATIBILITY 
NATIONWIDE 


L -800-292-6272 
MARYLAND LOCAL 


warranty. The firm pays 100 percent of 
all repair costs the first year, 80 percent 
the second, and so on, down to 20 per- 
cent during the fifth year. Only the first 
year automatically includes on-site ser- 
vice, but you can buy additional years of 
on-site service for about $100 per year. 


80286 or 80386SX? 

With their support options, Gateway 
2000 and PC Brand make it clear that you 
don't have to be an industry leader to 


is narrowing fast. With Intel trumpeting 
the demise of the 80286, we expect to see 
more 80386SX systems like these rapidly 
approaching the prices of the high-end 
80286 systems. W 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and "wbc3, " respectively. 


Buying from the manufacturer 
always guarantees the finest 
quality, best service and 
lowest pricing. 


1-301 -561 -4659 1-301-561-0200 


Hours: Monday - Friday 
8:00 a.m. - 6:00 p.m. EST 


ELS lam 
Шын / | 
WE ACCEPT PURCHASE ORDERS & CHECKS. 


Use of equipment manufacturer's names is for iden- 
tificatlon onty. NCRC is in no way affiliated with the 


е Timonium, Maryland 21093 


9566 Deereco Road 
E NCRC GUARANTEE 
"We will never, knowingly, disappoint you. If for any reason | 
your purchase does not give you complete satisfaction, the full _. 
purchase price will be cheerfully refunded immediately upon 
return of the merchandise. 
We have always belleved that no sale is complete until the 
customer has received total satisfaction from our products. 


, President 


We manufacture our products with the blackest matrix 
ink, premium high density nylon, precision engineered 
plastics and "Rem" air refrigerated loading equipment 


COLORS 
BLUE - GREEN - PURPLE - RED 


Add $1.10 to your price per unit 
Nylon onl 


OEMS listed. — Minimum Order 6 Ribbons 
CARTRIDGE RIBBONS (NYLON) No. Description Price Ea. (Black) | No Description Price Ea. ri No. Description Price Ea. (Black) 

No. Description Price Ea. e 181 ІВМ 3287/3615 SD Loop ....... 1.95 | 212 0Кїйаїа393................... 7.95 CARTRIDGE RIBBONS (FILM) 

180 — Apple Imagewriter Il 4/C...... 195 ІВМ 3287/3619 SD Cart. ....... 275 | 215 Panasonic КХР 1124 ........... И 95 (correctable / multi-strike) 

114 Apple Imagewriter ............. 3 23 188 ІВМ 4201 ProPrinter ll ......... 4.15 | 217 Panasonic KXP 1080/1091..... 3 95 | 307 Brother EM200 HR15 M/S ..... 4.15 

127 Brother M1509/1709........... 5.75 | 176 ІВМ 4202 ProPrinter XL........ 4.95 | 220 Panasonic КХР 1524........... 7.95 | 158 Diablo Hytype Il M/S .......... 525 

1044 Canan A-1200 .................. 495 | 177 ІВМ 4207 ProPrinter X24....... 4.95 | 226 Radio Shack DMP 400/LPVI... 3.25 | 202 МЕС 3500/8800 M/S Flip ...... 5.85 
| 109 Centronics 350/351/352/353.. 9.35 | 211 ІВМ 4208 ProPrinter XL24 ..... 6.35 | 235 Radio Shack DMP100/LPVII... 4.35 | 320 ІВМ Selectric II H.Y. Sm NN 

118 Citizen LSP 120D/180D ........ 4.95 | 184 ІВМ4224....................... 11.25 | 282 Radio Shack/DMP 130......... 4.15 | 334 Olivetti ET 201/121 Corr. ...... 3.35 

169 Citizen MSP 10/20 ............. GS | 875 ІВМ 4294... eoo n nen 22.95 | 282  Seikosha SP800/1000.......... 4.15 | 3348 Olivetti ET 121/351 М/5....... 4.85 

167 Citizen MSP 15/25 ............. 3.85 | 286 Mannesmann Tally 85......... 435 | 261 Star Micronics 227 Ricoh 1300/1600 M/S.......... 3.25 

123 COMTEX 420 ..............»..... 7.55 |285  Mannesmann Tally 86......... 4.95 NB/NL/NP/NX 10.............. 3.95 

1310 Data Products B-300/600...... 5.45 | 204 Mannesmann Tally 120/160... 3.35 | 264 Star Micronics NL/NP/NX 15... 5.75 TWIN SPOOL (NYLON) 

280 Epson EX 800/1000............ 4.65 | 205 Mannesmann Tally 140/180... 3.85 | 266 Star Micronics NX1000........ 3.65 | 454 ren Data 6807/6811/ 

165 Epson FX/MX/RX 70/80/85... 2.75 | 660 МЕС Pinwriter P1/P2/P6....... 3.95 | 266C Star NX1000 4 color............ 9.85 6014......................ы 9. 

167 Epson FX/MX/RX 100/185/286 .. 3.85 | 661 МЕС Pinwriter P3/P7........... 435 | 267 Star Micronics NX2400........ 4.75 | 455 Dec writer LA 30/36 ........... 3.35 

288 Epson Lq500/Lq800/Lq850H.D... 3.85 | 662 МЕС Pinwriter P5/P9........... 4.35 | 262 Star Micronics Набіх10/5810.. 3.95 | 462 ІВМ 3262/5262................. 6.55 

289 Epson Lq1000 H.D. [La 1050... 495 | 663 NEC P2200 Н................... 6.05 | 263 Star Micronics Radix15/SR15.. 455 | 465 ІВМ 3525 Т/5,................... 4.05 

163 Epson Lq1500 .................. 3.25 | 210 МЕС 5200/5300 Nylon.......... 5.95 | 290 Star Micronics SD10........... 4.15 | 464 ІВМ 5225/5250/5280.......... 19.15 

281 Epson 1.42500 H.D.............. 1 95 | 210M NEC 5200/5300 M/S .......... 11.75 | 291 Star Micronics SD15........... 455 | 470 Okidata 80, 82, 92, 93.......... 1.65 

283 Epson 92550.................. 4.95 | 210C МЕС 5200/5300 4 color........ 23,00 | 245 Toshiba P321/P351 ............ 345 467 Printronix 150/300/600........ 6.55 

283C Epson 192550 4 color......... 23.00 | 209 Okidata 182/183/192/193/ 245 Toshiba P1340/P1350/P1351 .. 470 Star Micronics Gemini 10/10X.. 1.65 

287  EpsonLlq950.................... 4.60 OON) s. MR AR m 95 | 246 Toshiba P321SL/P341SL ...... 5 e 

175 Epson LX 80/90................ 2.75 |206 Okidata 292.................... 5.35 | 247 Toshiba РЗ515Х................ 5.70 CALL US FOR 

145 Hewlett Packard 2631A....... 12.05 | 208 Okidata 293/294 ............... 615 | 135 Тгїө|............................ 2 85 VOLUME DISCOUNT PRICING 


See why corporations such as General Motors, Mobil Oil, AT&T, Eastman Kodak, the U.S. Postal Service and thousands more are now using National 
This is only a partial list of our products. Computer ' brand products. $5.00 shippin Дап оп 


Pri 
M mx tsp SAVE 50% or more with our National Computer RRB brand products. $50.00 actual fr. pac; j 
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1990... The Year for VGA 


CTX is ready to offer you a wide choice of colorful 
14" VGA monitors: from the most economical 
standard VGA to the versatile Super VGA, and the 
ultimate Universal VGA. 


The CTX standard VGA monitor, with its advanced 
design gives you rainbow colors with unmatched 
brightness and clarity at one of the most attractive 
prices on the-market: аву Key design features in- 
clude the auto-sense power supply (90VAC-260VAC}, 
upfront sizing, tee as well as brightness and 
contrast controls, detachable tilt-swivel base, and a 
selection of various dot. CRT's. 


The CTX Super VGA is designed to meet the 
standard 840x480 as well as VGA extended modes of 
800x600 and 1024x768 interlaced IBM 8514 com- 
patible format. Featuring a super fine .29mm dot 
pitch, dark-tinted non-glare CRT, the Super VGA 
provides picture quality for advanced applications. 


The CTX Universal VGA, а true analog multi-scan 
. monitor, is the answer to the variable frequencies іп 
“NGA: video Вава. Whether standard modes of 


m.) r 

| [| 
| arn. i 
— A 


MONITORS 


Dj ur 


MEM 


640x840, 800x600 or 1024x768 interlaced, the 
Universal VGA is also totally compatible with 132 
column modes and imaging frequencies. With a range 
of 20-38khz and the fine dot .28mm CRT, the Universal 
VGA is the ultimate analog color monitor. 


In addition to the 14" VGA series, CTX offers a full 
lineup including GGA, EGA, VGA and multiscanning 
monitors, For more information and the distributor 
nearest you, please call CTX International at 
714-595-6146 or in the East CTX South at 
404-7 29-8909. 


CTX INTERNATIONAL, INC. 
161 Gommerce Way 

Walnut, California 91789 

Phone (714) 595-6146, Fax (714) 595-6293 
CTX SOUTH, INC. 

6090-F Northbelt Parkway 

Norcross, Georgia 30071 

Phone (404) 729-8909, Fax (404) 729-8805 
CHUNTEX ELECTRONICS CO., LTD. (Factory) 
6F, No. 2, Alley 6, Lane 235, Pao Chiao Rd. 
Hsin Tien, 23115 Taipei Hsien, Taiwan, R.O.C. 
Phone 886-2-0175055, Fax 886-2-0172736 
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е уе got the guts, 
ou get the glory. 


— Whether you're building systems 
or simply upgrading existing hard- 


1 ware, you can bet your reputation 
оп ОТК. 


We offer clearly superior 80386, 
80286 and 8088-based Bare Bone™ 
systems with FCC, UL, CSA and 


ч, TUV certification. Plus motherboards 


and fully compatible add-on cards. 
All built to deliver the performance 
and reliability today’s sophisticated 
computer users demand. 

More Guts. Choose tomi a 


т... dozen Bare Bone systems des 


to fit every need—and every 


~ Including a 33MHz 386 fle: сааи 


with cache memory. Or select from 
an extensive line of motherboards 
(our XT and AT compatible models 
are widely regarded as industry 


F " і 7 i | Standards). 


ae 
a, 


DTK is a registered trademark and Bare Bone is a trademark of Datatech Enterprises Co,, Ltd. 
Intel 386 is a trademark of Intel Corporation. XT and AT are registered trademarks of IBM Corporation. 


Want LAN adapters? Or VGA, 
I/O, or disk controller cards? Maybe 
you need to gain an extra slot or two 


. with multiple function cards. DTK 


can provide the solutions. 

At prices you'll really like. 

Better Quality. Our substantial 
R & D capabilities and stringent QC 
procedures mean you can aati on 


us for the most reliable, highest per- 
. formance products available today. 


And tomorrow. Our inspection con- 
forms with MIL-STD-105D, and our 
boards enjoy an overall reliability 
rate of 9896. 

So why take chances? We've got 


ай the guts you need at prices that 


are hard to beat. Go for the glory. 
Call or write ОТК COMPUTER, 


Inc, 15711 E. Valley Blvd., City of 


Industry, CA 91744. Tel: (818) 333- 
7533 Fax: (818) 333-5429 BBS: (818) 
333-6548. Chicago, IL (312) 593-3080 
Edison, NJ (201) 417-0300 
Houston, TX (713) 568-6688 
Miami, FL (305) 477-7440 
West Germany (0211) 656031 


— Clearly superior. 
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Jasmine’s DirectServe 
provides low-cost relief 
for Macs that languish 
as AppleShare file 
servers 


Don Crabb 


he most popular network file- 

server technology in the Macin- 

tosh market is Apple’s own Ap- 

pleShare. It succeeds because it 
resides on a Mac to provide true file, vol- 
ume, and account access control for all 
the disk volumes. Unfortunately, a com- 
plete and expensive Mac must be dedi- 
cated solely to this task. 

Jasmine’s new DirectServe promises 
all the benefits of a Macintosh/Apple- 
Share server without hogging a valuable 
Mac. The DirectServe is a hardware file 
server that uses AppleShare-compatible 
software and a Macintosh-compatible 
file system to store, retrieve, and control 
Mac files just like an AppleShare server. 
But at $1795 (without a disk drive), the 
DirectServe is thousands of dollars less 
expensive than Macintosh/AppleShare 
combinations, while offering compara- 
ble performance. 


50 Users 

The DirectServe is a compact plastic box 
that is roughly the size of Jasmine’s Di- 
rectDrive hard disk drives. Its start-up 
sequence loads the server software from 
an attached hard disk volume, pushing 
the software into cache memory. Once 
the server has been loaded, it mounts all 
the attached disk drives, and the system 
notifies the attached LocalTalk network 


HARDWARE REVIEW 


AppleShare 
Without a Mac 


| FI а M. 


Jasmine % DirectServe (top) and DirectServe 180. 


that it's alive and well. The DirectServe 


supports a network of 50 active users and . 


handles up to seven daisy-chained SCSI 
hard disk drives. 

SCSI hard disk drives attach to the sup- 
plied rear-panel DB-25 SCSI port, and 
LocalTalk connects through the supplied 
rear-panel DIN-8 port. Unfortunately, 
the DirectServe does not support any al- 
ternate twisted-pair Ethernet wiring 
schemes, so you must use LocalTalk- 
compatible wiring. This limits the band- 
width to 230K bytes per second. Al- 
though the DirectServe does not support 
EtherTalk or any other kind of Ethernet 
wiring, SCSI alternate wiring cards may 
be available in the future. 

The DirectServe is not a Mac, even 
though its hardware design is similar to 
one (see figure 1). It doesn't include the 
Mac ROMs, Toolbox, or Hierarchical 
File System (HFS). Instead, it provides 
its own operating system, which I found 
to be compatible with AppleShare 2.01 


and the AppleTalk Filing Protocol 2.0. 
Since the DirectServe provides only file 
service, its 10-MHz Motorola 68010 
CPU performs quite nicely. 

My biggest hassle in setting up the 
DirectServe came when I copied all the 
files to its attached disks. Since they are 
not HFS-compatible, you can't hook the 
disks up to a Mac for a quick direct SCSI 
copy. Instead, you have to pump it all 
across LocalTalk—not the most pleasant 
of alternatives. Copying my 40-megabyte 
set of application files to the DirectServe 
took almost 2 hours. Still, once this ini- 
tial setup is done, loading new software 
should be a lot less onerous. 

I couldn't back up the server by direct- 
ly attaching a tape drive because Direct- 
Serve doesn't recognize HFS volumes. 
Likewise, CD-ROM and digital-audio- 
tape drive HFS file systems aren't Di- 
rectServe-compatible. Also, Direct- 
Serve won't run concurrent applications, 

continued 
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REVIEW 
APPLESHARE WITHOUT A MAC 


Jasmine DirectServe 


Company 

Jasmine Technologies, Inc. 
1740 Army St. 

San Francisco, CA 94124 
(415) 282-1111 


Hardware Needed 

One or more SCSI hard disk drives; 
LocalTalk, PhoneNet, or equivalent 
connectors 


Documentation 
User's manual 


Price 

$1795 

Bundled with DirectServe 180 hard disk 
drive: $2799 


Inquiry 853. 


so I couldn't use it as an E-mail server or 
as a print spooler. 


Test Results 

I connected the DirectServe to a Jasmine 
DirectServe 180 hard disk drive (a Jas- 
mine 180-megabyte DirectDrive with 
DirectServe software already installed). 
Then I linked the server to a 12-node 
LocalTalk network consisting of 10 Mac 
Pluses, one Mac IIcx, and one Mac II. I 
copied applications software from the 
Mac Псх across the network to the server 
and then established user accounts and 


groups on the server. 

I tested file access, remote application 
launching, file updating, and other basic 
functions from each workstation. The 
DirectServe worked just like an Apple- 
Share 2.01 server. To verify this, I re- 
moved the DirectServe and loaded Ap- 
pleShare 2.01 onto the Mac Псх and 
performed the same basic tests. I noted 
few substantive differences. 

For the record, I performed all my 
tests on the second DirectServe that I re- 
ceived from Jasmine. My original review 
unit was defective, and my best efforts to 
resuscitate it failed. 

Figures 2 and 3 show the results of my 
speed tests, file searches, and sequential 
searches through a database, plus the 
time necessary to index the database file. 


The tests of single and repeated file oper- 


ations from a single workstation node 
show that the DirectServe was the slow- 
est of my four configurations. This dis- 
tinction is to be expected, especially 
with the DirectServe 180-to-local disk 
drive comparisons. I attribute the Direct- 
Serve's slowness to the AppleTalk/Lo- 
calTalk network, not to the server's in- 
ternals. Even with this slowdown, the 
DirectServe compared favorably with the 
AppleShare/Mac IIcx network. 
Unfortunately, these benchmarks do a 
poor job of testing the DirectServe's re- 
sponse when all nodes on tlie network are 
blasting packets around. Jasmine claims 
that, in most instances, the DirectServe/ 
DirectServe 180 is about twice as fast as 
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Figure 1: The DirectServe's 68010 CPU incorporates an instruction cache. SCSI 


Drives 


serial 
mae M Ly 
col troller 


and AppleTalk logic ensures compatibility with standard Macintosh peripherals. 
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a Mac Plus/AppleShare network and al- 
most as fast as a Mac IIcx/AppleShare 
network. The DirectServe actually be- 
comes comparatively faster than a Mac 
IIcx server as network loading increases, 
which I confirmed in my own informal 
testing on a 12-node network. 


Specialty Software 

The DirectServe file system is designed 
for only one purpose: to provide file ser- 
vice. As such, it excels, given the con- 
straints of AppleTalk/LocalTalk. The 
software automatically sets data blocks 
at a 4K-byte page size, which is optimum 
for AppleTalk packetization. This means 
that the DirectServe always fills the 
LocalTalk pipeline to full without over- 
flowing it and without wasting band- 
width. Also, DirectServe administrative 
software (akin to AppleShare’s Adminis- 
trator application) easily finds files on 
the disk, thanks to special disk data 
structures on the server disks. 

The DirectServe operating system 
loads into the system RAM cache when 
the server boots (1 megabyte comes stan- 
dard, and you can upgrade to 8 mega- 
bytes). About 450K bytes of that 1 mega- 
byte holds the operating system, and the 
rest is available for a processor cache to 
maximize the processor hit rate. The at- 
tached SCSI disk drives and the Apple- 
Talk port can also use this cache mem- 
ory to improve throughput. 

Cached data remains in RAM until all 
the RAM is full. Even if the RAM data 
has been changed, it stays in memory. 
Dubbed a “Copy Back” cache design, it 
further reduces disk access. By contrast, 
the Mac uses RAM caching to improve 
performance, which doesn’t help as 
much in a file server situation. Also, a 
Mac maxes out at 1.4 megabytes of cache 
as a file server, while the DirectServe 
can go to 7.5 megabytes when you have 
installed all 8 megabytes of cache RAM. 

The DirectServe cannot be adminis- 
tered directly, since it’s a headless de- 
sign lacking keyboard, mouse, and 


. screen. Instead, its administration soft- 


ware consists of two programs, the In- 
staller and the Administrator. Any Mac 
connected to the DirectServe (and run- 
ning AppleShare Workstation software 
and the Jasmine Administrator software) 
can administer the file server. 

The Installer disk initializes any hard 
disk that the DirectServe will use (it sup- 
ports Jasmine and most other SCSI disk 
drives) and transfers the DirectServe op- 
erating system to the server volume. 
Since the DirectServe’s operating system 
is not HFS-compatible, a DirectServe 

continued 
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Compared to Plotter in a Cartridge, 
everyone else is behind the times. 


For fast HPGL output, there really is no comparison. Pacific Data 
Product's Plotter in a Cartridge™ is up to 100 times faster than pen 
plotters or PC-based software emulations. 


simply plug it into your LaserJet Series II or Canon LBP-8II printer 
and it's ready to print precise, high-quality graphics. And we also 
have a version for the HP LaserJet ПР and IID printers. Plotter in a 
Cartridge™ is compatible with all of the major CAD/CAM, engineer- 
ing and graphics software packages. 


For your nearest authorized dealer, or for more information on our 
full line of laser printer enhancement products, call Pacific Data 
Products at (619) 552-0880. 


Pacific Data Products—Plug into Power 


Р А С | F | С башын Calleia 92121 


DATA PRODUCTS (619)552-0880, Fax (619)552-0889 


Plots run at 8 Mhz with parallel interface. Times quoted reflect PC processing time. Plotter in a Cartridge is a trademark of Pacific Data Products, 
Inc. All other company and product names are trademarks of the company or manufacturer respectively. © 1990 Pacific Data Products, Inc. 
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Systemizing 
The truly universal LAN alternative... 


The Systemizer SC - features memory resident 
printer controller, Бароти. E-Mail and file | 
transfer. For all М5-005% PC's and compatibles. 
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| The Systemizer Plus - external, 

| self-contained networking module, spooler, 
| E-Mail-box. Works with almost every | 

' computer known to man! Includes special 
provisions for plotters. Other external 

` models also available. 


stemizer 


E any unshielded 
” ы? _ му | four-wire cable 


| 


T МЕ LAN | | "ANN 


Example: 17 micros, of various brands, plus a mainframe, all sharing [ies data and E-Mail via 
Systemizing. Note how some PC's on a token-ring LAN are also part of the Systemizer LAN. 


Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of the world's largest corporations and over other connectivity methods because it offers: 
throughout the federal government. Ten's of thou- ә Guaranteed software/hardware compatibility. 
sands are already in use. The new Systemizer SC * Ability to mix PC's, LAN's, mainframes, laptops. 

is the latest model in Applied Creative Technology's % Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what e 5 min. user training with no support needed after. 


9596 of corporate computer users want from a e Flexibility; readily accomodates growth and changes. 
Local Area Network— at far less cost and com- e Distributed processing for high speed and reliability. 
plexity, and yet with much more versatility. And with the new SC, everyone can afford to Systemize! 


""CONNEXPERTS 


A Division of Applied Creative Technology Inc. 


8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 
(214) 739-4200 


Copyright 1888 by Applied Creativa Technology Inc. Systemizer Plus and Systamizing are trademarks of Applied Creative Technology inc. Patent applied for з 
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DIRECTSERVE VS. APPLESHARE 


25-megabyte 
backup 


write read 


E] Jasmine DirectServe/DirectServe 180! 


ГІ AppleShare 2.01/Мас licx i 
E] AppleShare 2:01/Мас llcx ? 


25-megabyte 
backup 


50,000-record 
FoxBASE+/ 
Mac 2.0 search 


50,000-record 
FoxBASE+/ 
Mac 2.0 index 


BI AppleShare 2.01/Mac Ilex with external DirectServe 180° 


! Timings are measured from а Мас ticx workstation's internal 80-megabyte hard disk drive to the Direct- 


Serve's DirectServe 180. | 


Timings are measured from the Mac llcx workstation's internal disk drive to the internal disk drive of a 


Mac licx AppleShare server. 


3 Times measure performance of a Mac I!cx with no file server, for comparison. 


Figure 2: Modified MPW scripts use the MPW backup facility to make the initial 
copy (the backup write test) from the internal 80-megabyte Mac Ilex hard disk drive 
to the DirectServe's attached DirectServe 180 hard disk drive. Backup read tests, 
which use incremental backups, come from MPW's backup facility and the MPW 
duplicate command. The test file was a 25-megabyte directory with dozens of 
subdirectories and various-size files. Sequential search and index tests used a 20- 
megabyte FoxBASE + /Mac database. Times are the average of 10 repetitions in 


minutes:seconds. 


volume cannot be used directly by a Mac 
without being reinitialized. 

The Administrator software performs 
the same kind of housekeeping functions 
as the AppleShare administrator. It adds, 
deletes, and modifies users, groups, and 
passwords. It also retrieves network diag- 
nostic information. But the Administra- 
tor lacks several AppleShare features, 
including the ability to show current log- 
ins and to copy-protect individual files. 
Of course, the AppleShare Administra- 
tor runs only from the server, so it's less 
convenient for network administration. 

On the whole, the Jasmine software 
works much like AppleShare from both 
an administrator's and a workstation 
user's point of view. I didn't miss the ad- 
ditional AppleShare features. Direct- 
Serve uses the same password/group/ 
user accounting scheme as AppleShare 


does, so network security is comparable 
on the two platforms. 


Economical, for Some 
The DirectServe competes directly with 
TOPS, Novell NetWare/Mac, 3Com 3+, 
and other Mac-compatible file servers. 
But its real challenge is a Mac running 
AppleShare. Based on price/perfor- 
mance, DirectServe is a winner: А Di- 
rectServe with a Jasmine DirectServe 
180 costs $2799 (the DirectServe alone is 
$1795), while a Mac IIcx with an exter- 
nal DirectServe 180 (and no internal 
hard disk drive) costs nearly $7000. Of 
course, the Mac Псх is a general-pur- 
pose computer, and the DirectServe is 
not. Still, the comparison is important if 
you only need AppleShare file service. 
I was quite surprised by how fast the 
continued 


lOtech includes 
IEEE 488 device 
driver software 
with all of our 
interfaces. So 
you'll be up and 
running fast 
using our 
familiar and 
powerful 
commands. 
We pio- 
neered this 
easy-to-use 
device driver "M, 
technique 
and we continue to 
offer the most features and 
the best performance in the industry. 
We also back all of our IEEE 488 
products with a 30-day money back 
guarantee, two-year warranty, and 
free applications support. So not 
only are lOtech products easy to use, 
they're easy to own. 
Call us today for your free IEEE 
488 Technical Guide: 216-439-4091. 


БАС ТЭ ка| 
“Sun and DEC Workstation IEEE Products 


`5епайЕЕЕ Converters and Controllers — | 


lOtech, Inc. е 25971 Cannon Road 
Cleveland, Ohio 44146 
PHONE 216-439-4091 * FAX 216-439-4093 
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| PostScri 


Language 


Just 


Got 
More 
Affordable! 


D 
PostScript ` Language Interpreter 
, for the IBM PC 


? PRICING: 


Goseript: $1 
is now only $149 
GoScript Plus: $34 


(35 fonts) 


is now only $299 | 


GoScript allows you to print 
PostScript language text and 
graphics on the most popular 
laser, ink jet and dot matrix 
printers. 


» VERSION 3 
FEATURES: 


e EGA and VGA screen drivers 
give you screen preview 
capabilities. 


e GOPRINT "printing utility 
allows you to use our scalable 
fonts to print plain text files. 


|e Ап expanded Bitmap Save 

| option allows the bitmap 
image to be saved in TIFF 
or PCX format. 


e Send back the registration card 
to receive 4 extra fonts. 
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For Catalogs, Brochures, Benchmarks, 
Compatibility Lists, Print Samples & 
Ordering Information, contact us at: 


1-800-955-FONT 


or 
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Nisus - 
resave 


Directory Nisus 
search open 


ГІ AppleShare 2.01/Mac Ilex” 
E AppleShare 2.01/Mac Ilex ? 


d ns 


Serve's DirectServe 180. ` 
? Timings are 


T ac ad da у седі, ВЫ 


Мас llcx AppleShare server. ` 


Figure 3: The benchmarks use MPW's Whereis command to search for a 


MacWrite MacWrite 4D open 4D resave 
open 


m Jasmine DirectServe/DirectServe 1 80” 


ШІ AppleShare 2.01/Mac Псх with external DirectServe 180 4 
' Timings are measured from a Мас llc workstation’s internal BO-megabyte hard disk drive to tha Direct- 
asured om the Mac llcx workstation’s internal disk drive to the internal disk drive of a 


* Times measure performance of a Mac Пох with no file satver, for comparison. 


resave 


nonexistent file and report the time necessary to zip through the benchmark folder. 
In addition, I timed file opening and resaving using a 30K-byte Nisus file, a 70K- 
byte MacWrite II file, and a 2.5-megabyte 4th Dimension file. Times are the average 


of 10 repetitions in seconds. 


DirectServe performed. For many іп- 
stallations, its speed makes it a perfectly 
satisfactory server. It’s much faster than 
a Mac Plus or SE server and far cheaper 
than a Mac IIcx. I suspect that increasing 
the DirectServe's cache memory could 
eliminate some disk-bound I/O slow- 
downs, although the ultimate bottleneck 
in any LocalTalk network is its 230K- 
byte-per-second bandwidth. i 
Keep in mind that Jasmine will play 
catch-up as Apple revises its software. 
Still, software upgrades should be easy 
with Jasmine’s one-button installer. Jas- 
mine promises to stay committed to up- 
grading the DirectServe so it’s always 
compatible with the latest Mac system 
and networking software. Even if Jas- 
mine upgrades the DirectServe’s firm- 
ware, the changes should be made avail- 
able as system patches on floppy disks. 
Another consideration is your network 
cabling system. The current DirectServe 
does not directly support media that is 


compatible with non-LocalTalk net- 
works (although it works on worksta- 
tions sitting on EtherTalk networks that 
have been bridged to LocalTalk, using a 
Kinetics FastPath, for example). Jasmine 
hints that SCSI Ethernet adapters may be 
sold for the DirectServe in the future. 
But if high network traffic requires you 
to run state-of-the-art AppleTalk, you’d 
be better off with a Mac IIci/AppleShare 
server hooked to an EtherTalk network. 

However, if you need basic Apple- 
Share file service and can live without 
concurrent applications like E-mail, the 
DirectServe fills the bill, especially if 
you can't afford to waste money on a Mac 
IIcx used solely for file service. 8 


Don Crabb is the director of laboratories 
and a senior lecturer for the University of 
Chicago department of computer sci- 
ence. He is also a contributing editor for 
BYTE. He can be reached on BIX as 
"decrabb. ” 


In Our Business, the 


PC BRAND 
COMPUTERS... 


UNTOUCHABLE 
QUALITY, 


UNBELIEVABLE 
PERFORMANCE, 


OUTSTANDING 
SUPPORT, 


AT 
ROCK BOTTOM 
PRICES. 


most important thing is 


Your Bottom 


You're reading a magazine 
with hundreds of "look-alike" ads for 
IBM Compatible Computers, they all 
claim similar performance, outstanding 
quality, low price and great support. 


How do you make your choice? 


Price: Some show unusable 
entry level or giant overkill units, and 
sock-it-to-you on the drives, monitors 
and video cards you really need. Some 
add outrageous freight, handling and 
customization charges. We don't. We 
advertise the industries largest selec- 
tion of complete drive and video con- 
figurations all unbelievably priced. All 
priced delivered to your door. 

Quality: Some claim quality 
but offer only a 30, 60 or 90 day 
warranty. Our 5 year program is the 
best and longest in the business... 


C. 


PC BRAND OFFERS A FULL 
RANGE OF COMPUTER SYSTEMS 


NAME BRAND PERIPHERALS 
AT THE LOWEST PRICES 


...PC Magazine, PC Buyers Guide, 
Computer Shopper, Byte, and Personal 
Computing all say the same thing 
about PC Brand: "Outstanding quality... 
Rock Bottom Price." We couldn't have 
said it better ourselves. 

Support: Everybody claims it, 
but check our facts; 30 Day Money 
Back Guarantee (no RMA's required), 
Toll Free Technical Support, Toll Free 
Customer Service, On-Site Service, On- 
Site Installation, Leasing and Custom- 
ized "Built to your Specs" configura- 
tions. Even our FAX's are on Toll Free 
Lines. Our support is so good it wins us 
Awards. 

Put it all together and it spells 
our commitment to you, the Bottom 
Line, the Best one in the Business. Call 
us at 1-800-PC Brand Today. 


FREE FREIGHT 
TOLL-FREE SERVICE & SUPPORT 
5- YEAR WARRANTY* 
30-DAY MONEY BACK GUARANTEE 


ON-SITE SERVICE 
24-36 MONTH LEASING 


IZel BRAND’ 


Turn page for PC Brand Systems... 
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Find Out Why 
We're Rated Nol for 
Service & Support. 


"PC Brand is the LL Bean of personal computer mail order... 
...PC Brand wants no unhappy customers, ...it's service and support policies help to insure that." 


-Personal Computing's 10 Best Mail Order Companies, Feb. 1989 


286 SYSTEMS FROM $599 
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Standard System Features: PC BRAND 286/12 


PCBRAND 286/12 $599 


• 80286-12, 80286-16, 80286-20 operating at 


w/512k, Hard Disk Drive, Monitor & Video Card 


12 MHzClock, Zero Wait Operation, 12 MHz, 16MHz, or 20MH z w/Zero Wait Hard Drives: 

Norton SI 15.3 Landmark ™ Speed 15.1MHz States delivering 153MHz, 20.6 MHz, mh 20/0 <i 66/25 100/25 

512K RAM, 1.2MBor 1.44MBDrive, 101-Keyboard or 26.7MHz Effective Throughput чоо 3929 $1029 $1209 $1349 
е 512K RAM expandable to 8MB on the System Mand $1049 $1149 $1329 51469 

PCBRAND 286/16 $749 board using 256K or IMB 100ns RAM VGA-Mono 51229 $1329 $1509 $1649 
е 1.2МВ 5.25" or 1.44MB 3,5" Diskette Drive VGA-Color 51459 $1559 $1739 $1879 

16 MHzClock, Zero Wait Operation, e FCC Class "A", Intended for business use SVGA/Color $1569 $1669 $1849 $1989 


Norton S1 19.0 Landmark ™Speed 20.6MHz 


е High performance 16bit VGA Cards with 
512K RAM, 1.2MBor 1.44MB Drive, 101-Keyboard 


1024x768 capability on all VGA systems 
• 1:1 Interleaved Hard/Floppy Drive Controller 


PCBRAND 286/70 | . $899  . Enhanced 101key Click/Tactile Keyboard POHNANUCHERES | 

20 MHz Clock, Zer o Wait Operation e 2Serial &1Parallel ports on std-configurations ma : 2k, Har арек а Бла В beg Card 
: : В H Driv 

NortonS1 23.0 Landmark™ Speed 26.7MHz е High Capacity System Power supply MB/MS м 20/40 40/25 66/25 100/25 
512K RAM, 1.2MBor 1.44MB Drive, 101-Keyboard * Real Time Clock/Calendar with 5 Year Battery No Video 51079 $1179 $1359 $1499 
“ 80287 Co-Processor Support Mono $1199 $1299 $1479 51619 
е AMI BIOS w/full MS/DOS, OS/2, XENIX, UNIX, VGA-Mono | $1379 51479 $1659 509 
NOVELL, 3COM and PCNET compatibility VGA-Color 51609 $1709 $1889 52029 
е Built-in System Board LIM 4.0EMS hardware SVGA/Color $1719 $1819 $1999 $2139 


е User configurable I/O timing permitting comp- 
atible operation w/older peripherals or faster 
I/O for newer devices 

е 8 Slot motherboard design (5 16Bit & 3 8Bit) 


е Medium foot print case w/6 Disk Drive bays PC BRAND 286/20 


w/512k, Hard Disk Drive, Monitor & Video Card 
Options: Hard | 


Hard Drives: 
е Low profile Slim Line Case w/3 Disk Drives MB/MS 20/40 40/25 66/25 100/25 
available at no extra charge (pictured above) No Vidco $1229 $1329 $1509 $1649 
е Mini Size desk top Tower ® Case w/4 Disk Mono $1349 $1449 $1629 51769 
Drive bays VGA-Mono $1529 $1629 $1809 $1949 
е LCD or Plasma Portable VGA-Color — $1759 $1859 $2039 $2179 
. Factory Installed RAM Upgrades SVGA/Color $1869 $1969 $2149 $2289 


е Custom configurations w/Name Brand 
peripherals of your choice 
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30 -DAY 
MONEY BACK 
GUARANTEE 
FREE FREIGHT 


TOLL-FREE 
SERVICE AND 
SUPPORT 


ON-SITE SERVICE 


24 or36 MONTH 
LEASING 


AND A 5-YEAR 
WARRANTY 


Best "Executive Decision" 


system. 


-Personal Computing, 
Best Bargain Systems, 
Dec, 1989 


"The PC Brand 386/SX-16 
performed at least as well 
as the far costlier Compaq... 
We simply began marveling 
at what is surely the big- 
gest bargain in personal 
computing" 


-Computer Buyer's Guide, 
Cover Story, Oct, 1989 


Intel 386 
| Technology 


t 286 


Prices 


I 286SX- 
Only $899 


PC BRAND 386/SX-16 $899 


16 MHz Clock, Zero Wait Operation * Norton SI 18.7 Landmark™ 18.3MHz 


512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 


е 803865Х Processor Operating at 16MHz deliv- 
ering 18MHz Effective Throughput 

е 512K RAM expandable to 8MB on the System 
board using 256K and/or 1MB RAM 

е 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

FCC Class "A", Intended for business use 

e High performance 16bit VGA Cards with 
1024x768 capability on all VGA systems 

• 1:1 Interleaved Hard/Floppy Drive controller 

e Enhanced 101-key Click/Tactile Keyboard 

е 2 Serial & 1Parallel ports on std-configurations 

High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

80387SX Co-Processor Support 

AMI BIOS with full MS/DOS, OS/2, XENIX, 

UNIX, NOVELL, 3COM compatibility 

е 8 Slot motherboard design (5 16Bit & 3 8Bit) 

е Medium foot print case w/ 6 Disk Drive bays 
(Shown w/optional Mini Size Tower ® Case) 


Options: 


* Low profile Slim Line Case w/3 Disk Drive 
bays at no extra charge 

* Mini Size desk top Tower & Case w/4 Disk 
Drive bays (as pictured above) 

ә LCD or Plasma Portable 

е Factory Installed RAM Upgrades 

е Custom configurations w/Name Brand 
peripherals of your choice 


80386sx 16MHz Systems with: 
1Mb RAM, VGA Card, Color Monitor 
40Mb Н: ard Disk, DOS, BE" 


^ m % % % 
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PC BRAND 386SX-16 


w/512k, Hard Disk Drive, Monitor & Video Card 


Hard Drives: 

MH/MS 20/40 40/25 66/25 100/25 
No Video $1229 $1329 $1509 $1649 
Mono $1349 $1449 $1629 $1769 
ҰСА-Мапо 81529 81629 81809 81949 
VGA-Color $1759 $1859 $2039 $2179 
SVGA/Color $1869 $1969 $2149 $2289 


Call 1-800-PC BRAND 


(Call 1-800-722-7263) In АП 50 States FAX# 1-800-722-7392 


PC Brand, Inc. 954 W. Washington St., Chicago, IL. 60607 Canadian Fax ғ 312-633-2888 Canadian Voice ғ 312-226-5200. 


We are open Mon. thru Fri.: 8am to 6pm Central Time. MasterCard, VISA, Discover, Checks ОСУ a 
and Approved P.O.s are Accepted. Prices and specifications subject to change. BYTE 15-3 = е 1 m 
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PC BRAND'S 
386/20 
386/25... 


"FASTER THAN 
A SPEEDING 
BULLET!" 


-Computer Shopper, Cover Story 
November, 1988 


2ZOMHz 
FROM $1349 


25MHz 
FROM $1499 
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"The Best 
Low-Cost 
Alternative 


Around!" 


-PC Magazine, 25MHz 386 PC's, Feb. 14, 1989 


PC BRAND 386/20 $1349 


20 MHz Clock, Zero Wait Operation, 
Norton SI 23.0 Landmark Speed26.1MHz, 
1024K RAM, 1.2MB or 144MB Drive, 101-Keyboard 


PC BRAND 386/25 $1499 


25 MHz Clock, Zero Wait Operation, 

Norton SI 28.2-Landmark Speed 33.6MHz 
Norton SI 31.6-Landmark Speed 43.5 w/Cache, 
1024K RAM,1.2MB ог 144МВ Drive, 101-Keyboard 


"The PC Brand 386/25 
is a fascinating machine. 
It offers flexible configura- 
tion...at a bargain price..." 

"and the company backs 
it all with what may be the 
longest warranty on the 
market...PC Brand makes 
it possible to buy two com- 
plete sytems for less than 
most competitors charge 
for just one." 


- PC Magazine, 25MHz 386 PC's 
Feb. 14, 1989 


80386 20 Mhz Systems with: 
2Mb RAM, VGA Card, Color Monitor 
100+Mb Hard Disk, DOS 


Standard System Features: 


• True 20MHz or 25MHzZ Intel 80386 CPU 
Operating with Zero Wait States 

е 1024K RAM standard expandable to 16MB 
using 256K and/or 1MB RAM 

е 1.2MB 5.25" ог 1.44MB 3,5" Diskette Drive 

е FCC Class "A", Intended for business use 

е High performance 16bit VGA Cards with 
1024x768 capability on all VGA systems 

е 1;1Interleaving Dual Hard Drive/Floppy Drive 
controller, 977.6 KB/SEC Caching Controller 
w/ESDI Configurations 

е Enhanced 101-кеу Click/Tactile Keyboard 

e 2serial& 1 parallel ports on std-configurations 

е High Capacity 200 Watt System Power Supply 

е Real Time Clock/Calendar with 5 Year Battery 

е 80287, 80387,0r Weitek Co-Processor Support 

* AMI BIOS with full MS/DOS, OS/2, XENIX, 
UNIX, NOVELL, 3COM compatibility 

е 8 Slot motherboard design (5 16Bit & 3 8Bit) 

• Medium foot print case w/6 Disk Drive bays 
(as pictured above) 

Options: 


е Low profile Slim-Line Case w/3 Disk Drive 
bays available at no extra charge 

е Full Size Tower ® Case w/6 Disk Drive bays 

е Mini Size Tower ® Case w/4 Disk Drive bays 

* LCD or VGA Plasma Portable Case 

е 32k or 64k Cache upgrade (25Mhz only) 

е Custom configurations w/Name Brand 
peripherals of your choice 


PC BRAND 386/20 


with Hard Disk Drive, Monitor & Video Card 


Hard Drives: 


MB/MS 40/25 66/25 100/25 200/19 
No Vidco $1779 $1959 $2099 $2549 
Mono $1899 $2079 $2219 $2669 
ҰСА-Мопо $2079 $2259 52399 52849 
VGA-Color 52309 52489 52629 53079 
SVGA/Color $2419 $2599 $2739 $3189 


PC BRAND 386/25 
with Hard Disk Drive, Monitor & Video Card 
Hard Drives; 


MB/MS 40/25 66/25 100/25 200/19 
No Video $1929 $2109 $2249 52099 
Мопо 52049 52229 52369 52819 
YGA-Mono $2229 $2409 $2549 $2999 
VGA-Color 52459 $2639 $2779 $3229 
SVGA/Color $2569 52749 52889 53339 
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386/33 CACHE $2299 


33 MHz Clock, Zero Wait Operation 
Norton SI 45.9 „ Landmark 58.7 MHz 
1024K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard 


"Here's a price $2799... 
[ Now $2299] Must be 
stripped to nothing, Right? 
Wrong.. You don't sacrifice 
quality for low price either. 
The PC Brand machines 
are an efficient comb- 
ination of in-house en- 
gineering and top-notch 
off-the-shelf Parts." 


-PC Magazine, 33M Hz 386 PC's, 
October, 31, 1989 
Simply put... We couldn't 
have said it any better 
ourselves! 


Standard System Features: 


True 33 MHz INTEL 80386-33 CPU operating 
w/Zero Wait States Delivering up to 58:7 MHz 
Effective Throughput 

Intel 82385-33 Cache Processor with 32K 25NS 
Static RAM Standard, Field Upgradable to 64K 

1024K RAM Standard Expandable to 16MB 

FCC Class "A", Intended for business use 

High performance 16bit VGA Cards with 
1024x768 capability on all VGA systems 

1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

1:1 Interleaving Dual Hard Drive/Floppy Drive 
Controller, 977.6 KB/SEC Caching Controller 
w/ESDI Configurations 

Enhanced 101-key Click/Tactile Keyboard 

1/O Ports-2 serial,1 parallel 

High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

80387 or Weitek Co-Processor support 

Phoenix BIOS with Full MS/DOS, 05/2, XENIX, 
UNIX, NOVELL, 3COM compatible 

8 Slot motherboard design 

Full size case w/6 Disk Drive bays 


Options: 


Full size Tower ® Case w/6 Disk Drive bays 
(as shown above) 

Custom configurations w/Name Brand 
peripherals of your choice 

Factory Ram Upgrades 


"PC BRAND 386/33 
HAS FLAWLESS 

COMPATIBILITY, 
LOWEST PRICE" 


InfoWorld 
January 8, 1990 


FROM $2299 


80386 33Mhz Systems with: 
4 Mb RAM, VGA Card, Color Monitor, 
100+Mb Hard Disk, DOS, I/O 

$7,200 | 


$6,500 6 
$5,800 
$5,100 | 
$4,400 | 


53,700 


*25MHz 


$3,000 


PC BRAND 386/33 CACHE 
with Hard Disk Drive, Monitor & Video Card 
HardDeives: нН5.ь.оҶҶХСҚСКҚІЮІ> 
MB/MS 40/25 66/25 100/25 200/19 
No Video $2679 $2859 $2999 $3449 
Mono $2799 $2979 $3119 $3569 
VGA-Mono $2979 $3159 $3299 $3749 
VGA-Color $3209 $3389 $3529 $3979 
SVGA/Color $3319 $3499 $3639 $4089 


Turn the page for Portables & Peripherals 


Call 1-800-РС BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 


PC Brand, Inc. 954 W. Washington St., Chicago, IL. 60607 Canadian Fax * 312-633-2888 Canadian Voice ғ 312-226-5200. 


We are open Mon. thru Fri.: 8am to брт Central Time. MasterCard, VISA, Discover, Checks 
and Approved P.O.s are Accepted. Prices and specifications subject to change. BYTE 15-3 
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"THE VGA 
PORTABLE Ш 
IS EXTREMELY 
FLEXIBLE... 


‚тоге [disc] drive 
capacity than most 
portables...and the 
bang-for-the-buck 
ratio is very high, 
excellent high powered 
performance." 


-PC Magazine : Over 20 pounds, 
over 20Mbz portables 
December 12, 1989 
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ortables 
with More 


VGA Gas Plasmas от 


512K (286) or 1024K (386) RAM 
Serial, Parallel, and Game Ports 
1.2MB ог 144MB Floppy, 86-Keyboard 


The power, reliability and per- 
formance of our desktop system 
motherboards combine with our 
portable casing to make our systems 
technically unique! | 

We support 3 built-in, 
externally accessible disk 
drives, enabling dual (3.5" 
and 5.25" floppys for total 
media compatibility. Including 
tape CD-ROM drives or other 
devices to deliver desktop 
functionality in a Portable Unit. 

Simultaneous internal 
AND external monitor sup- 
port, VGA functionality, 2ореп 
card slots and our unique 3 
drive support, permit this fam- 
ily to be used as a complete "in the 
office system" which you can pick up 
and take anywhere. 


VGA Gas Plasma Portables 


Drives 286/12 286/20 386/SX-16 386/20 


$2795 $3350 
$3195 53750 
53295 53850 
53595 54150 
54100 54710 


386/25 


53550 
53950 
54050 
54350 
54910 


52895 
53295 
53395 
53695 
54260 


1 Ғіорру 52595 
40MB-25MS $2995 
66MB-25MS $3095 
100MB-25MS $3395 
200MB-19MS $3960 


| Power than 
Desktops. 


Backlit CGA/Monographic LCDs от $1745 


$2595 


Standard System Features: 
е All performance and compatibility features as 

in desktop models featured on previous pages 
3 Accessible Drive Bays for 2 5.25" & 1 3.5" Units 


2 Available Peripheral Card Slots 


16 Grey Scale 640x480 VGA Plasma or 4 Grey 
Scale 640х400 CGA/Mono Graphics Backlit 


Supertwist LCD Display 


Simultaneous intemal and extemal displays 
200 Watt Auto Voltage Switching Power Supply 


Actual VGA PLASMA Screen Image 


16 grey scale display operates 


concurrently in all VGA modes with 


external monitor 


LCD Backlit Portables 


Drives 286/12 286/20 386/5Х-16 


$1945 
$2345 
$2445 
$2745 
$3310 


386/20 


$2045 
$2445 
$2545 
$2845 
$3410 


$2495 
$2895 
$2995 
$3295 
$3855 


1 Floppy $1745 
40MB-25MS $2145 
66MB-25MS $2245 
100MB-25MS $2545 
200MB-I9MS $3110 


386/25 


$2695 
$3095 
$3195 
$3495 
$4055 


NAME BRAND 


PERIPHERALS AND SOFTWARE 


AI THE LOWEST PRICES. 


Monitors* 
Magnavox 
СМ8762 13" RGB Color (640x200) ................................. $230 
Mitsubishi 
1381 14" Diamond Scan VGA/EGA (to 800x600) .......... $499 
HL6605 16" VGA/EGA (to 1280x1024) .......................... 1295 
HL6905 20" VGA/EGA (to 1280x1024) .......................... 2325 
NEC 


MultiSync GS-2A 14" Multi Mono (to 800x600) ... 
MultiSync 2A 14" VGA (to 800x600) ......)......................479 


MultiSync 3D 14" VGA/EGA (to 1024х7681) ................... 649 
MultiSync 4D 16" VGA/EGA (to 1024x768) .................. 1150 
MultiSync 5D 20" VGA/EGA (to 1289x1024)  ................ 2350 
Panasonic 
C1391 PanaSync 14" VGA/EGA (to 800x600) ............... $489 
М1500 15” Мәло(1280х966) .............0ӛ22...»..........-<.“сə..ө-. 559 
M1900 19* Meno С1280х960) ..............................04........ 849 
Princeton Graphics 

Max 15 14" Multifreq. Mono (to 1024х7681) ................. $249 
UltraSync 14 14" VGA/EGA (to 800х600) ...................... 520 
UltraSync 16 16" VGA/EGA (to 1024х7681) ..................... 879 
Princeton Publishing Labs 

Multiview 15" Full Page w/adaptor (800x1000) ............. $890 
Relisys (Top Rated by Infoworld and PC World) 
9503 14" VGA Mono (640х480) |... see $135 
9513 ТУЧА БО)... анаа 369 
1520 15" VGA/EGA Muliifreq (to 1024x768) .................. 679 
Seiko NEW! 
1440 14" VGA .............. $599 1450 14" VGA ................ $779 
Sony 
1304 14 VGA i io MEEE——— $689 
Zenith 
ZCM-1492 14" Flatscreen VGA (640х480) ..................... $619 
Disk Drives 

3605-25" Half Height Black ....................................... 979 
729К 3:5ЧИН Нінсісту/5:25" Mounting. eorr ouais 80 
L2MB 5.25" Half Height Grey 1... оллоо 89 
1.44MB 3.5" HH Grey w/5.25" Mounting ........................... 95 
PS/2 Floppy Drives 

CMS 5.25" 360K-PS/2 Ext.Floppy ........ —— $199 
lomega 

B1201 Single 5.25" 20MB Int. w/o Interface | ................... $765 
B1441 Single 5.25" 44MB Int w/o Interface ..................... 995 
B244X Dual 5.25" 44MB Ext w/o interface .................., 1995 
PC2/50 Nonbootable Interface 1... ern 230 
РС2 5/50 Bootable noi P———— — 230 
Hard Disk Drives: 

Connor 

LOOM 25m IDE 3.5" n525) onoriano $679 
200ME-19ms TRGS" қр?) ........................02.2......... 1249 
Micropolis 

330MB 18ms 1558-15 ESDI Full Height ....................... $1550 
640MB 18ms 15 Mbit ESDI Full Height .........................2695 
Seagote 

20MB 65ms ST225 .....5200 20МВ 35ms ST125 ......... $245 
30MB 35ms 57138 ........ 310 40MB 28ms ST251-1 мғм ... 349 
40MB 24ms ST151 ........ 419 44MB 25ms ST157 IDE .... 399 
80MB 28ms 574096 Full Hgt. MFM ......... nee 990 

Add $50 for XT Kit for ST1xx, ST2xx 

Toshiba 

66МВ 25М5 MK134 RLL (3.5" in 5.25") .......................... $429 
110MB 25MS МК72 RLL Full Height... 669 

Tape Backups 

40/80MB Colorado Memory-Internal QIC-40 .............. $249 
60MB Archive Int. or Ext. w/Cntrl, .......... 590 
60MB Maynard Maynstream Portable .................. 889 
150MB Archive Internal/External .......................... 025/1250 
150MB Maynard Maynstream Portable ........ — 1395 
2.2GB Maynard Maynstream Portable ...................,...... 4350 


Circle 313 on Reader Service Card 


Modems 

ATI 

2400ETC Internal Modem W/MNP5 ............... eene $165 
2400ETC External Modem w/ ММР5 .................55. s. 205 
Hayes 

ТОСЕ Jut. МИ)... оалннньнаокнавнзайнннйяиванаяав евала: $189 
2400B Int. w/Smartcom .. и —— Ў 
1200 Bst. 5s Call 2400 Ext. ————M Call 
PC Brand ; 00% Haji Compatible! 

1200 Internal (w/Bitcom Software) .................... ‚549 
ul ———————— 70 
2400 Internal (w/Bitcom Software) ........ —— 89 
2400 Extenal.......... DIL Жакина ке наказын карра Vea PUT 129 
2400 Internal w/MNP5 ..sesasssossenoenoesensesessesoreesesassasoas 129 
US Robotics 

ОбййегН 3А АО cvai RR $599 
Courier У.32 9600 External ........ ее TR, 889 
Courier HST/V.32 Dual Standard Modem ....................... 995 
Courier 300-9600 Inter nal ................... eren 979 

Printers" 

Brather 

HL-8e Laser (L]-II, HPGL} Editor's Choice ................. $1875 
HL-8PS Postscript Editor's Choice ..................... а. 3295 
Canon 

BJ130e Wide Cartridge, 360dpi, QUIET! ....................., $769 
LBPA/LBP8-III Laser Printers w/Fonts ................. 1025/1725 
Citizen 

GREG — —"—  — йн $49 
Epson 

LX810 180/30 CPS .......$189 1.0510 180/60 CPS ....... $329 
FX850 330/88 CPS ........ 345 FX1050 264/54 CPS ........ 445 
LQ850 330/88 CPS. .......509 LQ1050 330/88 CPS .......695 
LQ950 264/88 CPS ........ 509 102550 400/108 CPS ..... 945 
LQ1010 (New) .............. Call 

Kodak Diconix 

150Plus 150/50 CPS ..... $315 300WP 310/73 CPS ...... $439 
Hewlett Packard 

Deskjet Plus. ...............$710 Laserjet ЇЇ. ................... $1720 
ko; ,]QM— —— ——— I 1025 
еа р ЛОО Г ГГ „+4995 

Call about 400dpi Postscript Compatible Laser Printers 

Laser Jet Accessories 

POOP Шойег i Cantilge о ашина нандан $249 
ресе s.  M—— —— 285 
PDP Pacific Page Postscript Emulation Cartridge .......... 449 
CPI Superfont Cartridge adds 150 fonts ......22..4.2..2..2.... 295 
CPI 1MB Memory Kit .....269 CPI 2MB MemoryKit ...... 549 
Princeton Publishing 

PS-388 Postscript Emulation RISC board ............ — $2250 


Fast Postscript Printing for your HP LaserjetIl/ 
NEC 


P2200XE 192/54 CPS ...$335 P9XL 400/140 CPS ...... $1030 
LC890 Postscript .......... 3190 LCS890XL Laser .............. 4405 
Okidata 

ML320 300/62 CPS ...... $345 ML321 300/62 CPS ....... $479 
ML380 180/60 CPS.. ....... 359 ML390 270/90 CPS ........ 475 
ML391 270/90 CPS ........ 655 ML393 450/120 CPS ....... 995 
Panasonic 

1180 192/38 CPS ......... $189 1191 240/48 CPS .......... $245 
1124 192/63 CPS ...........299 1624 192/63 CPS ............ 429 


Free Freight* 
30-Day Money-Back Guarantee 
Toll-Free Service & Support 


No Credit Card Surcharges 


Call for Prices 
on Scanners, Math Co-processors, 
Digitizers, & Other Peripherals 


Video Cards 
АТ 
VGA Wonder w/256K/512K (16 bit) ....................5279/349 
Cardinal 
VGÀ 1008 Dito 0040:600 -....................................... 599 
МЕС 


Graphics Engine 512K $999 Graphics Engine 1M .. 
Paradise 


EGA Autoswitch 480 W/256K (SEGA 640x980)  .......... $139 
VGA* w/256K (8 bit) to 800x600 ................................. 219 
VGA+ w/256K (16 Bit) to 800x600 . Brite ВО 
УСА 1024 w/512K (to 1024x768i) . ГКК er 
oxi. an Call 8514/А w/VGA .. dedi 
PC Brand 
EGA Autoswitch w/256K (8 ҺН)......................... .. $99 
VGA w/256K (16 bit) (Paradise compatible) ........ 139 
Video Seven 
1024i VGA w/256K (16 bit) (to 1024x7681) ................. $259 
VRAM VGA w/512K (16 bit) (to 1024x768) ................... 495 
Networking 
Noveli 
4 User ELS 286 Level 1|... $429 
8 User ELS Level II (Version 2.15) ........... een 939 
Advanced Netware 286 (Ver. 2.15). ....... €—— 1850 
SFT Netware 286 (Ver. 2.15) . 2850 
Netware 386 (free upgrade to 3.1)... 4550 
Lantastic - Easy to Install Network | ................................ Call 
Stondard Micro 
РСІЗОӘЖЕЕЕВЕЙТЕ nuncii inan i — $135 
PC270E Twisted Pair Arcnet Card ................ sess. 139 
PC500-WS 16 Bit Work StationBoard .................. s 375 
PC500-FS 16 Bit File Server Board ................ ees 449 
PC550-WS 16 Bit Twisted Pair Work Station Bd ............ 395 
PC550-FS 16 Bit Twisted Pair File Server Bd ........,........ 495 
PS110 Arcnet Board for PS/2 ..........................................4%9 
ARCNET passive/ Active Hubs .. ^. 72/359 
Паго 
ФРОНИШРОП НИЯ е... ысышына нанава інно йа 549/285 
Lanéard/A 8 BIUARGNET Board не аланнан. tse BI 
Lancard/E S Bü ETHERNET Board ............................... 199 
Lancard/E 8 Bit Twisted Pair ETHERNET .................... 329 
Western Digitol 
Ethercard+ w/Novell Drivers .. ——— S MÀ à 
Ethėrcard+ A for PS/2 .........../.24......................ӛ.Ӛӛ.. We R 320 
Ethercard+ Twisted Pair Ethernet айй —— 9 (5 
Software 
Aldus Pagemaker. ............... O—— MÀ ӨЛІ 
AMI Word Processor for Windows — 129 
Ashton Tae NN IM ушла Ааны enaps 449 
Borland Quattro .............. 95 Borland Quattro Pro ...... Call 
Central Point ÉG Tenis 5.5 ..!..........ӛӚӚ“-“ “-“<<<................... 79 
Lotus 123r. 220r 30 . à — 1, 
Microsoft Excel 2.1 ....... 309 Мз Windows 386 . 125 
Microsoft Word 5.0 ....... 205 Microsoft Works ............... 99 
QuaiterdealeDesquiew FOG nocca SNAS 115 
ос A. aeuo reet haha I e eS ERE RE TU nne Poco tpa ER 
Xerox Ventura Publisher 2.0 . — e 499 


Please Call For Otber Бый; sofware Titles! 


* Oversized Items excluded from Free Freight 


Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX* 1-800-722-7392 


PC Brand, Inc. 954 W. Washington St., Chicago, IL. 60607 Canadian Fax ғ 312-633-2888 Canadian Voice # 312-226-5200. 


We are open Mon. thru Fri.: 8am to 6pm Central Time. MasterCard, VISA, Discover, Checks 
and Approved P.O.s are Accepted. Prices and specifications subject to change. BYTE 15-3 
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1. The check is in the mail. 
2. My diet starts tomorrow. 


2, Performance doesn’t matter 
in 3270 communications. 


The truth is, 


biggest 


for most 3270 PC-to-mainframe applications, performance DOES matter. 


When youre linking multi- 
ple PCs — a few, а dozen, or 
hundreds — to your IBM main- 
frame, it just makes sense to do it 
with the highest speed and effi- 
ciency available. Often, a simple 


32 sessions with no impact 
on your gateway PC. 


plug-and-play product isn't 
enough. 

Consider DataTalker 3270. 
Its designed specifically for 
high-performance, multiple-user 
applications. 


We deliver DataTalker 3270 
on a powerful co-processor 
board with on-board memory. 
This allows you to offload all 
communications processing from 
your gateway PC, freeing it for 
applications processing. 

The result is that users can 
perform up to 32 simultane- 
ous mainframe sessions 
with no impact on 
your gateway PC's 
performance. 

We offer 
DataTalker 
3270 in both DOS- E 
and UNIX-compatible “ss 


versions. Each provides full IBM 
3278/79 terminal emulation, 
32 LUS, file transfer (IND$FILE), 
BSC or SNA support, NetView 
support, and Application Pro- 
gram Interface (our own plus 
IBM's HLLAPI 3.0). Only ІК 
‚„ of PC memory is required 
for API applications. 
DataTalker 3270 


lation of IBM 3174, 


mex lers, as well as IBM 
3287 printers. 


also provides full emu- 


3274, and 3276 control- 


Only IK of memory required 
for API applications. 


To learn the truth — 
and nothing but the truth — 
about our high-performance 
DataTalker 3270, call us today at 
1-800-233-2536. Or write to us 
at 3796 Plaza Drive, Ann Arbor, 
Michigan 48108. FAX: 313/662-1965. 


CLEO 3 


CLEO Communications ~ ° 
A Division of Interface Systems, Inc. 


Novell’s next-generation 
LAN operating system 
is ready for prime time 


Jon Udell 


o more Netgen! Novell’s new 

NetWare 386 version 3.0 does 

away with the much-hated in- 

stallation and configuration 
program that drove countless NetWare 
286 customers into the arms of value- 
added resellers. A colleague and fellow 
Netgen sufferer watched with me as Net- 
Ware 386 made good on its claim: It 
transformed an 80386 PC into a NetWare 
server in 20 minutes. It delivers compati- 
bility with its 80286 cousin, radically 
improved performance and capacity, and 
new and enhanced utilities. NetWare 386 
is a sophisticated, open operating system 
that will compete with Unix and OS/2 for 
the hearts and minds of software devel- 
opers. Unfortunately, there’s no upgrade 
program for NetWare 2.1x users. Even if 
you’ve already spent $4995 for NetWare 
2.15 with all the trimmings, you’ll still 
have to fork over a full $7995 for the 
80386 product. 

NetWare 386 holds to the design goals 
of its predecessors. Unlike DOS, OS/2, 
Unix, and the Mac OS, which are all 
general-purpose operating systems that 
have been adapted for use as file servers, 
NetWare has always been a specialist—a 
pure file server engineered for maximal 
I/O performance. To that end, NetWare 
2.15 runs in 80286 protected mode, mul- 
titasks cooperatively rather than preemp- 
tively, and uses a proprietary, server- 
adapted file system. NetWare 386 fits 
that description, too, but it requires an 
80386 or i486 processor. It runs these 


SOFTWARE REVIEW 


NetWare 386: 
Less Pain, Great Gain 


Бору рюэәу әләшв 


Тһе most noticeable difference between Net Ware 2.15 and NetWare 386 is 
the size of the packages: 45 floppy disks and 13 manuals for NetWare 2.15 versus 
nine floppy disks and four manuals for NetWare 386. 


processors in its native 32-bit mode and 
breaks new ground in several critical 
areas. 

NetWare 2.15 topped out at 100 con- 
nections (concurrent users), 1000 open 
files, and 32 gigabytes of disk storage. 
NetWare 386 boosts those numbers to 
250 connections, 100,000 open files, 
and 32 terabytes of storage. The number 
of volumes per server (32) stays the 
same, but with NetWare 386, a volume 
can span multiple disks. So storage can 
grow by convenient increments to vast 
proportions. That’s a scenario that 
should make a prospective minicomputer 
buyer stop and think. 

Of course, performance and storage 
capacity aren’t the whole story. Buyers 
who favor minicomputers over PC LANs 
do so because minicomputer operating 
systems, such as Unix and VMS, intrin- 
sically support the client/server applica- 
tion model that LANs are now struggling 
to emulate. NetWare value-added pro- 
cesses, the foundation of server-resident 
utilities like Btrieve and NetWare for the 


Macintosh, added invaluable capabilities 
to previous versions of NetWare and were 
a step in the right direction. But VAPs 
never lived up to their full potential. 
Writing a VAP required an intimate 
knowledge of NetWare internals and 
VAP-specific development techniques 
that third-party programmers found dif- 
ficult to assimilate. 

NetWare 386 loadable modules are the 
new VAPs. NLMs borrow two great 
ideas from OS/2: They link dynamically 
to the kernel and can execute as multiple 
threads. By providing NetWare-specific 
ANSI C- and POSIX-compatible librar- 
ies, a convenient development and testing 
environment, and extensive application 
programmer interface documentation, 
Novell has flung open the gate to third- 
party developers. Given Novell's com- 
manding market position, it's likely that 
the company will charge through and 
create a significant base of server appli- 
cations. 

Novell will have to compete for those 

continued 
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developers, however. OS/2 LAN Man- 
ager makes OS/2 a potent environment 
for building distributed applications, 
particularly in view of the new OS/2 1.2 
High Performance File System, the just- 
announced 80386-specific version of 
HPFS for LAN Manager 2.0, and the im- 
minent, full-blown 32-bit OS/2. And 
while OS/2, like NetWare 386, still lacks 
maturity and a strong base of applica- 
tions, LAN Manager/X, Microsoft’s 
OEM-only version of LAN Manager for 
Unix systems, will link established Unix 
applications to DOS and OS/2 clients and 
offer yet another attractive development 
platform. NetWare’s new open architec- 
ture comes not a moment too soon for 
Novell. 


An Architecture for the 1990s 
NetWare 386 arrived on nine 1.2-mega- 
byte floppy disks and came with four 
manuals. That was a welcome relief: 
2.15 comes on 45 360K-byte floppy 
disks with a shelf of documentation so 
formidable that Novell felt compelled to 
supply a separate book entitled "Guide to 
Manuals" (see photo). I installed the 
software on a 4-megabyte Fortron 
386/33 with a 140-megabyte hard disk 
drive. (The minimum requirement for 
NetWare 386 is 2 megabytes of RAM.) 
The choice of LAN adapters is limited, 
initially, to Novell's own Ethernet and 
ARCnet and IBM's Token Ring boards. I 
used an NE2000 and connected it to Syn- 
optics Lattisnet (twisted-pair Ethernet) 
cabling by way of an external trans- 
ceiver. 

Installation was a snap. I didn't even 
crack open the manuals; the “‘Quick 
Path" cheat sheet covered everything I 
needed to know. Although it is amaz- 
ingly simple, the installation procedure 
tells you a lot about how NetWare 386 
works. To begin, you set up a small boot- 
able DOS partition. Why boot DOS? One 
reason is that the NetWare kernel, SERV- 
ER.EXE, is a DOS-executable program 
that accepts command-line arguments. 
For example, the server -C8KB com- 
mand instructs the kernel to use 8K-byte 
cache buffers rather than the default 4K- 
byte buffers. 

More generally, the DOS partition is 
where NLM developers will ply their 
trade. You write source code and run the 
NetWare compiler and linker in the DOS 
partition and then fire up the NetWare 
kernel and load the resulting NLM to 
test and debug it. (The compiler is a ver- 
sion of the Watcom C 386 compiler [see 
" Power to the Programmer," December 
1989 BYTE].) Another new NetWare 
console command, exit, returns you to 
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DOS to continue programming. 

Next, you copy the operating system 
and the support NLMs to drive C, create 
a simple AUTOEXEC.BAT that calls 
SERVER.EXE, and boot the server. The 
NetWare console prompt (a colon) comes 
up instantly. At this point, a NetWare 
2.1x veteran's eyebrows shoot up. Net- 
Ware 286, like Unix, uses a conventional 
linker to attach drivers to the kernel. 
That makes installing the 286 product a 
tedious exercise and necessitates down- 
time whenever you reconfigure the sys- 
tem. NetWare 386 loads drivers on the 
fly and, equally important, can also un- 
load them. 

The NLMs come in four flavors: disk 


he DOS 
partition is where 
NLM developers will 
ply their trade. 


drivers (.DSK files), LAN drivers 
(.LANs), name-space support modules 
(.NAMs), and general-purpose loadable 
modules (.NLMs). The console com- 
mand :load isadisk.dsk configures 
the system for a standard AT-type con- 
troller, and the :1оад ne2000.1an com- 
mand sets up the NE2000 Ethernet 
adapter. The command :load mac.nam 
prepares the server to store Macintosh 
files. The NLMs that replace the Macin- 
tosh VAPs haven't been released yet, but 
Mac users can connect to an 80386 
server on a multiserver network that in- 
cludes a NetWare 2.15 server running 
NetWare for Macintosh's AppleShare 
emulation (version 1.1 is required). The 
loadable name-space support is a nifty 
invention. For example, Novell might of- 
fer an HPFS name space to support OS/2 
1.2 clients; however, there's a price. 
Each name space requires an extra direc- 
tory entry for every file, and server 
RAM in which to cache those directory 
entries. 

The next step in installation is to liter- 
ally bind a transport protocol to the LAN 
driver: bind ipx to ne2000, in my case. 
Novell's new “Open Data-Link Inter- 
face" is a strategic standard designed to 
free NetWare from dependence on its na- 
tive IPX/SPX transport protocol. Any 
protocol written to the ODI will run on 


any LAN adapter whose driver conforms 
to the ODI. Moreover, under ODI, multi- 
ple protocol stacks can share a single 
LAN adapter. The company plans to 
write ODI-compliant AppleTalk (Macin- 
tosh), NetBEUI (OS/2), and TCP/IP 
(Unix) protocols. 

Just as ODI isolates protocols from un- 
derlying hardware, another new Novell 
standard, modeled on a Unix facility 
called Streams, isolates service proto- 
cols from transport protocols. NetWare 
Core Protocol is the native protocol that 
clients use to access NetWare’s file and 
print services. By the means of NLMs, 
Novell is planning to extend support to 
the AppleTalk Filing Protocol, IBM’s 
Server Message Block, and Sun’s Net- 
work File System. What does all this add 
up to? NetWare 386 is, in principle, a 
universal file server. Although DOS cli- 
ents are the primary focus, for now 
OS/2, Unix, and Macintosh clients can 
share the powerful engine that is a Net- 
Ware 386 server. And they'll do so quite 
naturally, in terms of their native trans- 
port and service protocols. 


Up and Running by Lunchtime 

Once you've bound IPX to the LAN 
driver, you load the insta11 NLM. With 
it, you create disk partitions, mirror 
drives, create and mount volumes, copy 
system and utility files to the server, and 
create two start-up files called START- 
UP.NCF and AUTOEXEC.NCF. The 
STARTUP.NCF file lives on your DOS 
boot device—either a floppy disk drive 
or drive C partition. It loads disk support 
so the server can access AUTOEXEC. 
NCF on the more secure NetWare SYS: 
volume, which in turn loads everything 
else. 

NetWare 386 runs each console task in 
its own screen group а la OS/2. It's a nice 
convenience. For example, while run- 
ning install, a full-screen menu-driven 
utility, I needed to get at the console 
command line to mount the volume I'd 
created. No problem: You press Alt-Esc 
to cycle from screen to screen. Another 
nice touch is the command-line recall at 
the console. 

All this takes longer to describe than 
to accomplish. In remarkably short 
order, I added a NetWare 386 server to 
an existing NetWare 2.15 network. I then 
immediately discovered that NetWare 
386 doesn't handle multiserver adminis- 
tration any differently than 2.1x. There's 
no concept of a “domain” or “global 
name space" distributed throughout a 
network. Each server has its own super- 
visor, user accounts, and public utilities. 

continued 


Why Experienced Computer Users 
Don't Think Very Much About Modems 


Our research shows that knowledge- 


able MIS managers, PC coordina- 
tors, and end users simply don’t 
want to think of modems at all. 


Not exactly what modem 
makers relish hearing! But it’s 
hardly surprising that you want to 
save your thinking for bigger and 
more important things. 


Modems are a lot like plumb- 
ing. As long as the data is flowing, 
they’re practically invisible. How- 
ever, when something goes wrong, 
those little boxes are just lavished 
with attention. 


By then, you've lost data, time, 
money, and perhaps an opportu- 
nity. Both senders and receivers are 
dismayed and disarrayed. 


Fortunately, there are simple 
ways to limit this aggravation. 
Our research suggests a few points 
to keep in mind. 


The cost of the modem is not 
the modem's cost. 


The fixed price of the modem 
is relatively insignificant. Ongoing 
costs matter far more. 


In the long run, for example, a 
high-speed modem can save you a 
small fortune on phone bills. More 
data sent in less time means less 
money to the phone company. 


You can also save with more 
reliable and robust modems that 
communicate over a wide range of 
telephone line conditions. 


Resending data costs both time 
and money. The less time you 
spend transmitting data, the more 
time you have to spend on your 
business. 


Downtime and adaptation time 
can also cost you dearly. 


Be sure to ask if the 
modems are compatible 
with their earlier gener- 
ations. You don't want to 
start with suppliers who 
regularly obsolete their 
own products, or who 
don't offer you an 
upgrade path. 


Data === 
Communications 


Modem support can be a real 
hassle with the wrong vendor. 


Setting up and installing your 
modem can affect both your 
budget and your sanity. Many 
manufacturers forget to make their 
modems easy to use! 


This becomes expensive when 
you want to start up fast or need to 
support a large number of users. 

Dip switches, on-line help 
screens, and easy-to-use manuals 
should be demanded. It also helps 
to have a quick-reference guide 
printed on the bottom of the case. 


In sticky situations, it's vital to 
have toll-free support and applica- 
tions engineering. 


Bottom line: 
The data must get through. 


A bit of data traveling from 
your computer is converted by your 
modem and sent to your local 
telephone office. 


From there, it is exposed to the 
vagaries of phone lines, various 
transmission media, and weather 
patterns. 


They all conspire to corrupt 
your data and slow down your 
throughput. 


All modems are not created 
equal; some are less sensitive to 
noise and have better error- 
correcting protocols. 

Some are simply more robust 
and have better filters. 

Modems are more than mere 
commodites — technology does 
count. 


Print Name 
Title 
Company 
Address 


Phone ( | ) 


FREE REFERENCE BOOK 


Please send me the 108-page Data Communications Concepts — filled with illustrations, 
diagrams, and clear explanations— absolutely free and without obligation. 


City State 


Mail to: U.S. Robotics, Inc., Attn: Marketing Dept. 8100 М. McCormick Blvd., Skokie, IL. 60076, 
or call us toll-free at 1-800-DIAL-USR (In Illinois, 312-982-5001). 


“When things go wrong, I want 
the supplier there." 


That's when you need the right 
supplier on board. Look for one 
who gives fast turnaround time on 
repairs and adjustments, and who 
doesn't vanish after the sale. 


Look for a company with 
history and promise — one that's 
here today and here tomorrow. 


Not everyone needs the same 
modem. 


The best way to keep modems 
from wasting your time and money 
is to buy them from a reliable 
supplier with a broad product line. 
Those with limited lines sometimes 
try to cram square pegs into round 
holes. 

People with differing applica- 
tions have differing requirements. 
Dealing with a broad-line supplier 
simplifies ordering, reduces 
training/support time and cost, 
and limits hassle and coordination. 


In the end, if you give enough 
consideration to choosing the right 
supplier, you'll hardly have to give 
modems any thought at all. 


U.S. Robotics has been making modems 


and communications equipment for 
discerning customers since 1976. 


Ut Robotics 


The Intelligent Choice in Data Communications 


Call us toll-free at 1-800-DIAL-USR 
(In Illinois, 312-982-5001) 

U.S. Robotics is a registered trademark 
of U.S. Robotics, Inc. 

In Canada, call 1-800-553-3560. 


In the United Kingdom, Miracom Technology, 
Ltd. (0473) 233-888 


Zip 
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Circle 242 on Reader Service Card 


RUPP TECHNOLOGY 


presents 
DPT SmartCache™ Controller 
for ESDI, RLL or ST506 drives 


е 0.5 ms Access Time 

e 4.5 MBytes of Cache in a Single Slot 
e Cache Expandable to 16 MBytes 

e On-board 68000 microprocessor 


e Supports All Operating Systems - No 
Drivers! 


e Fault Tolerance Hardware Disk 
Mirroring Option 


New release for ESDI also has: 


e Floppy controller built-in! 
e Optional SCSI adaptor built-in! 


Not just a memory cache, but an intelligent 
controller card with advanced caching fea- 
tures such as: automatic disk read-ahead and 
elevator sorting during cache writeback. 


Created by DPT, the recognized leader in disk 
controller design and development, this is the 
most effective performance tool ever avail- 
able for disk-intensive applications. It looks 
exactly like a standard AT disk controller to 
your computer, so it operates transparently 
-no special drivers are needed. Compatibility 
with all PC operating systems is assured. 
Also, with the addition of the Hardware Disk 
Mirroring option, the controller can write data 
to two disk drives simultaneously providing 
true disk fault tolerance for any 286/386 AT 
system. 


M3011/75 Caching Controller ..... $1125 
M3011E Hardware Disk Mirroring ..$795 


Call: New York 212/517-7775 
FAX 212/249-8243 

Colorado 303/494-5987 

FAX 303/494-6084 


Dealer Inquiries Welcome 


Charge Cards Accepted: Amex, Visa, MC 


№. Exceptional Computer Products 


RUPP 
4 Rupp Technology 
“ 835 Madison Avenue 
~~ New York City, NY 10021 
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| NetWare 386 version 3.0 | 


Сотрапу 

Novell, Inc. 

122 East 1700 South 
Provo, Utah 84606 
(801) 429-5900 


Hardware Needed 
80386- ог i486-based computer; 
2 megabytes of RAM 


Software Needed 
DOS 3.1 or higher 


Documentation 

Installation manual; utilities reference 
manual; system administration manual; 
networking concepts manual 


Price 
$7995 


inquiry 881. 


Novell should fix this problem. Micro- 
soft’s announcement that LAN Manager 
2.0 will support domain management 
may encourage Novell to follow suit. 

Is NetWare 386 twice as fast as 2.15, 
as Novell claims? Yes, depending on how 
you define your terms. Here’s one way to 
look at it. The 2.15 server was a 10-MHz 
80286-based NEC PowerMate IV with 4 
megabytes of extended memory and a 16- 
bit MICOM Interlan adapter. The Net- 
Ware 386 server was a 33-MHz 80386- 
based Fortron that had 4 megabytes of 
extended memory and a 16-bit NE2000 
adapter. I used the BYTE File I/O bench- 
mark (see “Ваше of the Network Stars,” 
July 1989 BYTE), which opens multiple 
files and performs seeks, reads, and 
writes in a pattern designed to simulate a 
typical database application. Under these 
conditions—each server operating sys- 
tem running on the class of hardware for 
which it was designed and with access to 
equal (and ample) quantities of cache 
RAM-the NetWare 386 server ran the 
File I/O test in half the time of the 2.15 
server. 

On a more disk-intensive test—a 20- 
megabyte XCOPY from each server to a 
workstation—the NetWare 386 server 
again outperformed the 2.15 server, but 
not so dramatically. The NetWare 386 
server did the XCOPY in three-quarters 
of the time of the 2.15 server. This test, 
which clearly overwhelmed both serv- 
ers’ caches, shows the leveling influence 
of the standard AT-style /О bus common 
to the two machines. If you add 32-bit 
Extended Industry Standard Architec- 
ture or Micro Channel architecture disk 
drive controllers and LAN drivers to the 


setup, it's a good bet that NetWare 386 
will put them to work. When you have a 
huge multidisk volume hooked up to your 
server by way of a disk coprocessor 
board, the DCB driver will be able to use 
those disks in parallel by taking advan- 
tage of the SCSI disconnect feature. 


The Old and the New 

NetWare 386 introduces a handful of 
welcome new features. The print server, 
which was integral to the 2.1x kernel, 
emerges as a separate NLM. This means 
that you don't have to shut down the 
server and run Netgen to add or recon- 
figure a printer. Instead, you unload the 
PSERVER module, update the printer 
database with PCONSOLE (the NetWare 
utility that controls printers and queues), 
and then reload PSERVER. 

The printing services are much im- 
proved, too. You can associate a “notify 
list" with each printer so that the print 
server can route status messages (e.g., 
"printer offline" or "printer out of 
paper") to one or more users. Even bet- 
ter, PCONSOLE extends direct control 
over printers to individual workstations. 
Users can check the printer's status and 
pause, restart, or abort a job. The long 
walk to the laser printer won't become a 
thing of the past, but you won't need to 
do it nearly so often. 

Administrators will appreciate the 
new DSPACE utility, which restricts the 
amount of hard disk space users or direc- 
tories can consume. For example, you 
could put a 10-megabyte cap on all user 
accounts; that limits the total space 
permitted for all the files owned by each 
user. At the same time, you might re- 
strict each user's private backup direc- 
tory to, say, 2 megabytes. NetWare 2.1x 
had the former capability; NetWare 386 
adds the latter. With CHKDIR, another 
new tool, users can view the restrictions 
in effect for volumes and directories. 

In NetWare 2.1x, access rights (e.g., 
trustee assignments) apply to directories. 
NetWare 386 extends rights to individual 
files. The 2.1x SALVAGE utility, which 
recovers deleted files, remembers only 
the most recently deleted file. NetWare 
386's SALVAGE retains information 
about those files as long as possible—that 
is, until you purge them or the server 
runs out of disk-allocation blocks. A sal- 
vaged file reappears in the directory 
from which it was deleted, unless the di- 
rectory itself is gone. In that case, Net- 
Ware 386 restores the file to a hidden di- 
rectory called DELETED.SAV. If you 
have accidentally deleted a whole direc- 
tory tree, you'll lose its structure, but at 

continued 


DSC NEXOS 386 LAN BEATS NETWARE! 


NEXOS is the clear winner! 
NEXOS 386 beat NetWare® in oper- 
ating system benchmark tests per- 
formed and guaranteed by the 
Lanquest Group, an independent test 
lab for the LAN industry. The results 
reveal the truth about NEXOS' supe- 
rior performance over NetWare. In 
fact, NEXOS proves to be as much as 
SIX TIMES FASTER THAN NetWare. 


Fast! 


In real-world, user traffic envi- 
ronments on industry standard hard- 
ware using well accepted, multi-user 
applications for database, spread- 
sheet and word processing, NEXOS 
beat NetWare in performance 
with an advantage of as much as 
637%. You'll work faster and expand 
your LAN with confidence when you 
choose DSC NEXOS 386. 


MS-WORD MULTI-USER STRESS TEST 
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Smaller is better! 
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WORKSTATIONS 


NEXOS’ fast, reliable and consistent perfor- 
mance is clearly shown using a Compaq 386/25 
server and 12 IBM PS/2 workstations running 
the Lanquest Group’s MS-Word benchmark. 


Secure! 


It's important to protect fast mov- 
ing data from corruption. NEXOS 
features a complete data integrity 
and protection system so powerful 
that your data is protected even if 
your power fails—without tbe 
expense of a mirrored system or 
UPS. NEXOS always writes complet- 
ed transactions to disk. If hardware 
problems occur during a transac- 
tion—your data will remain intact. 
just restart the transaction with the 
original—unchanged data. NEXOS is 
prepared with a continuous audit 
trail of entries and updates recorded 
in real-time by NEXOS' tape transac- 


Netware® is a registered trademark of Novell, inc. 


NEXOS blasts tbrougb 
performance barriers! 


tion logging to the server's tape 
drive. With NEXOS your critical data 


Flexible! 


NEXOS gives you the flexibility, 
power and connectivity of 100% DOS 
and NETBIOS application compati- 
bility. Run all the applications your 
users demand and have access to 
UNIX, SNA hosts and the public net- 
work. 

With all this power it's likely you'll 
want to put lots of data on-line. 
NEXOS’ large-drive support pro- 
vides access to virtually unlimited disk 
storage. 

The unique disk handler makes 
multiple hard drives appear as one, 
providing contigu- әне 
ous file space | 
across multiple | 
drives. | 

Connecting to | 
your existing | 
workstations is a | 
breeze. NEXOS 
supports more 
than 30 worksta- 
tion interface 
cards for PC, XT, 
AT апа PS/2 
workstations and 
your choice of 
topologies: Ethernet, ARCnet and 
Token Ring support is standard 
with every NEXOS LAN! 


Circle 91 on Reader Service Card 


Easy! 


NEXOS' power has been har- 
nessed with an easy to use menu 
system that will have the system's 
administrator and users up and run- 
ning in minutes. Simple instruc- 
tions, familiar, DOS-like commands 
and DSC technical support means 
your NEXOS LAN system will work - 
for you — for the users — and for 
your company. 

NEXOS 386 is another quality 
networking product from DSC, a 
$340 million leader in advanced 
communications. From your desk- 
top to around the world, DSC is 
delivering the quality networking 
solutions you demand! 

To learn more 
about NEXOS or 
to become an 
autborized DSC 
dealer call now. 
| Be sure to ask for 
B a FREE copy of 
| tbe full series of 
benchmark 
results! 
1-800-BUY-NEXOS 

1-800-289-6396 
Fax: 408-954-5158 


The DSC NEXOS 386 LAN Operating System 


бе DSC Communications 
Corporation 
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Try а free Microstat-II demo-pack 
and see if it isn’t a perfect fit for your statistical 
computing needs. You ll get your work done faster, 
easier, without costly training. Microstat-II is 
easy to use - there's no complex command lan- 
guage to learn. You'll be running Microstat-II 
in minutes rather than weeks. 


“... Using Microstat-ll is a breeze: 
PC Magazine 


Microstat-II has what you need, from descriptive 
statistics to multivariate analysis. 


"Microstat-Il by Ecosoft is a genuinely 
excellent menu-driven statistics pack- 
age at a moderate price? 

Computer Language 


""Microstat-Il provides you more tools 

at less than half the competition's price? 
Review Responses 
InfoWorld 


Microstat-II is up to eight times faster than other 
packages without compromising accuracy. 


‘*...one of the fastest IBM PC statistical 
packages we have tested: 
InfoWorld 


“Results are unusually accurate:’ 
Computer Language 


Try our free Microstat-II demo апа see if it can't 
simplify your statistical workload. This free demo 
offer is good only while supplies last, so order 
yours today! 


Ecosoft Inc. 
6413 N. College Drive 
Indianapolis, Indiana 46220 
1-317-255-6476  (Info.) 
1-317-251-4604 (FAX) 


1-800-952-0472 (Orders) 
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REVIEW 
NETWARE 386: LESS PAIN, GREAT GAIN 


least you'll be able to recover the files. 
To do that, the new FILER utility comes 
in handy. FILER has gained the point- 
and-shoot directory navigation capability 
that its predecessor lacked. 

If you add a NetWare 386 server to a 
2.1x network, you can copy the NetWare 
386 workstation utilities to the 2.1x 
server's Public directory. If you take ad- 
vantage of NetWare 386's new password 
encryption, you'll have to transfer the 
utilities; otherwise, the 2.1x server will 
be locked out. Utilities that are compat- 
ible with the older file system, such as 
FILER, work just fine and deliver some 
new features. Ones that aren't, such as 
DSPACE, will politely refuse to work on 
the 2. 1x server. 

One of NetWare 386's handiest fea- 
tures operates behind the scenes: The 
server dynamically configures itself to 
adapt to changing loads. With 2.1x, 
some tuning is possible. You can, for ex- 
ample, specify the number of directory 
entries that a volume can support. That, 
in turn, governs the amount of RAM re- 
quired to cache the volume's directories. 
To change this configuration you must— 
you guessed it—shut down the server and 
run Netgen. NetWare 386 dynamically 
allocates memory for file and directory 
caching, and also for things like packet 
buffers, record locks, transaction track- 
ing system activity, and NLMs. The 
server tunes itself. In fact, Novell ad- 
vises reviewers to run benchmarks sev- 
eral times to give the server a chance to 
adapt to the task at hand. I tried that and 
found that on the second pass the File I/O 
test did indeed run marginally faster on 
the 386 server (but it ran just the same on 
the 286 server). 


Unanswered Questions 
Should you upgrade? If your organization 
uses NetWare 2.15, you'll want NetWare 
386. Even if you're not pushing 2.15's 
performance envelope, NetWare 386 
eliminates several maintenance head- 
aches and is a passport to the world of 
distributed applications that's finally 
ready to open up. Unfortunately, you 
can't get there from here. The 2.1x serv- 
er is a dead end. You'll have to write off 
your investment in it and start over with 
NetWare 386. That's a shame. The loyal 
customers who've given Novell the lion's 
share of the PC LAN market deserve a 
break. Big companies may not feel the 
bite, but a lot of small- to medium-size 
operations are going to be left out in the 
cold. 

Will developers support NetWare 


. 386? In view of that lion's share, the 


answer is undoubtedly yes. There is, 


however, a spirited debate in the devel- 
oper community concerning the new 
NLM architecture. NLMs multitask co- 
operatively and run at the 80386's high- 
est privilege level, in the same address 
space as the kernel. Because an NLM 
can't be preempted, an NLM could re- 
fuse to relinquish control and hang the 
server. Of course, applications running 
under MultiFinder on the Mac are in the 
same boat, and yet, order generally pre- 
vails—thanks to a strong educational ef- 
fort on Apple's part. The more serious 
objection relates to Novell's utter rejec- 
tion of Intel’s segmented architecture. 
The 80386 processor devotes a lot of sili- 
con to the support of memory protection. 
The 80386 implementations of Unix use 
that protection to isolate processes from 
one another. The 80386-specific OS/2 
will do the same. 

But memory protection requires seg- 
mentation, which Novell religiously op- 
poses on the grounds that it’s too costly 
in terms of performance. So there’s 
nothing to stop a rogue NLM from tak- 
ing out the kernel—and with it, your mul- 
tigigabyte disk farm. Novell’s response 
is twofold. First, the company likes to 
point out that Unix and OS/2 can’t be 
made bulletproof either: They depend on 
drivers that require unrestricted access to 
hardware. Second, Novell plans to run 
an NLM certification program. The 
company will test third-party NLMs, 
and, presumably, you can buy Novell- 
certified NLMs with confidence. No- 
vell’s own NLMs—including the IN- 
STALL, MONITOR, PSERVER, and 
VREPAIR utilities shipped with Net- 
Ware 386—are clearly functional and 
solid. 

It’s really a cultural issue. Developers 
who like working with DOS will prob- 
ably love the radical freedom NetWare 
386 gives them. Those who prefer OS/2 
or Unix should expect headaches. Either 
way, developers are bound to aim for the 
NetWare market and will undoubtedly 
create (and port) many useful server- 
based applications, and that’s the name 
of the game. First-generation PC LANs 
were pale imitations of the minicomput- 
ers they sought to replace. The next gen- 
eration has now arrived. NetWare 386 
isn’t the whole story—both OS/2 and 
Unix are making strong bids as server 
platforms—but it is a very important 
chapter. The drama that plays out over 
the next year or so will be fascinating to 
watch. Ш 


Jon Udell is a BYTE senior technical edi- 
tor at large. You can reach him on BIX as 
"judell. " 


Networks are wonderful— but 
they can also be a lot of work. An 
increasingly popular and economical 
alternative is a multiuser system, 
where a number of people share one 
386 computer. 

VM/386 MultiUser makes it simple. 
Add a multiport or graphics card to 
your 386, and up to 32 users can 
continue to work with their familiar 
DOS graphics and text programs. 
Each user has their own copy of 
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DOS and 640K of RAM. Best of all, 
every user is totally independent of 
all the others. 

VM/386 MultiUser is based on 
VM/386 Multitasker, the bulletproof 
multitasking program which has 
won both the Technical Excellence 
award and the Editor’s Choice award 
from PC Magazine. 

Get the benefits of a network— 
without the work! Call toll-free, 
800-458-9108, or 408-986-8373. 


САЛАҒА 
THLE езгі Уба зе 


Now you сап connect as many 
as 32 PCs or peripherals to 
one 386 computer, without a 
network. VM/386 MultiUser" is 
completely DOS-compatible. 
Each user operates indepen- 
dently from all the others. 


Incredibly Great Computing" 


BY 3/90 


Yes! Send me information on 
VM/386 MultiUser! 


Name 

Title 
Company 
Address 
City, St, Zip 
Telephone 


ІСС, 4800 Great America Parkway, 
Santa Clara, CA 95054-1221. 
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© 1989 IGC. 
VM/388 MultiUser and VM/388 Multitasker are trademarks of IGC. 
388 is a trademark of Intel Corp. 


E3 E ST From Quality to Service 


386/25 WORKSTATION $4,395.00 


80386 25 MHz system board with 32 KB static cache 
80387 25 MHz Math Coprocessor INCLUDED 

4 МВ SIMM RAM 

ATI VGA Wonder Card/512 K 1024 X 768 res. 

ATI Bus Mouse 

NEC Multisyn 3D Color Monitor 1024 X 768 res. 
150 MB ESDI Hard disk 

1.2 MB 5.25“ floppy drive 

1.44 MB 3.5” floppy drive 

ESDI hard disk/floppy drive controller 

2 serial, 1 parallel and 1 game ports 

Vertical case 

101 Enhanced keyboard 

MS DOS 401 i 

AMI BIOS with full MS DOS, OS/2, SCO Xenix, Novell. 3COM and 
PCNET compatibility 


€ 


286 LCD PORTABLE $1,395.00 


80286 12 MHz 0 wait states system board 

AMI BIOS 

640 KB RAM expandable to 4 MB 

1.2 MB Floppy drive 

40 MB Hard disk (28ms) 

Color graphic card with 

External CGA/Mono adaptor 

640 x 200 LCD screen 

2 serial, 1 parallel and 1 game ports 

86 keys keyboard 

200 Watts 120/220V power supply 

Padded soft carrying bag 

Weight: 22 Ibs. 

Size: 16" X 9” x 7” 

LCD400 with 640 х 400 High Resolution screen available 
LCDEGA with 640 х 400 EGA LCD screen available 
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30 DAYS MONEY BACK GUARANTY 


ONE YEAR P/L WARRANTY 


386/20 WORKSTATION $2,695 .00 


80386 20 MHz system board 
І MB SIMM RAM 
ATI VGA Wonder Card/ 256 K 


NEC Multisyn 2A Color Monitor 800 X 600 res. 
80 MB Seagate Hard disk 

1.2 MB 5.25” floppy drive 

1.44 MB 3.5" floppy drive 

1:1 interleave hard disk/floppy drive controller 

2 serial, 1 parallel and | game ports 

Vertical case 

101 Enhanced keyboard 

MS DOS 4.01 

AMI BIOS with full MS DOS, OS/2, SCO Xenix, Novell, 3COM and 
PCNET compatibility 


| 286 CRT PORTABLE $1,195.00 | 


80286 12 MHz 0 wait states system board 
AMI BIOS 

640 KB RAM expandable to 4 MB 
1.2 MB Floppy drive 

40 MB Hard disk (28ms) 

Mono graphics card 

2 serial, 2 parallel and 1 game ports 
86 keys keyboard 

200 Watts 120/220v power supply 

3 slots available 

Weight: 26 165. 

Size: 17.25” x 19" x 7 


286 CRT EGA Mono $1,295.00 


286 gas plasma mini portable $1,945.00 


EGA gas plasma screen 720 х 400 
286-12 MHz 0 wait 640K Ram 

1.44 MB floppy drive 

40 MB Hard disk (28 ms) 

2 serial ] parallel 

86 key keyboard 

180 watt power supply 

Carrying bag 

Weight: 16 Ibs. 

Size: 16" X 9” x 5%” 


CALL FOR QUANTITY PRICE 
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CAF ProLITE 286/16 


CAF Has Landed! 


CAF has been selling computers and laptop systems in Europe for years and now CAF has finally arrived. 
Simple and Efficient design combined with superb Engineering give CAF computers the reliability and power no 


other computer can beat. 


Judge a ‘Board’ From its Cover 


All CAF computer system boards are manufactured using Surface Mount Technology - one of the most advanced 
technology in circuit board manufacturing industry. thereby providing the dependability you can count on. After all. 


if you don't like the cover, why bother to open it? 


More to Come... 


The wave of 486's are coming. and CAF Are ready for it. CAF are introducing five new products shortly. These 
include a 486 workstation, a 486 accelerator board for existing 386 computers. a 80C86 battery computers in a size of a 
book. and finally, a SCSI Host adaptor for AT's in both the MCA and EISA architecture. 


80286 16 MHz 0 wait states system board 


AMI BIOS 


10.25" Gas Plasma screen 

720 X 400 resolution, 4 level gray scale 

EGA graphics card with external adaptor 

1 МВ RAM expandable to 8 MB 

1.44 MB Floppy drive 

40 MB Hard disk (Connor, 28ms) 

1 serial, 1 parallel ports 

External Floppy drive and keyboard connectors 
Padded soft carrying bag 


Weight: I6 lbs. 


Size: I5" X 1425" x 3.5" 
Software: MS-DOS 4.0 GW basic, silk 


COMPUTER INC. | 


To 


Order Call 


$2,495.00 
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CAF MASTER 286/205 $1,375.00 


80286 20 MHz 0 wait states mono system 


CAF MASTER 386SX/16S . $1,845.00 


80386SX 16 MHz 0 wait states system board 
AMI BIOS 

1 МВ SIMM RAM expandable to 8 MB 
1.44 MB Floppy drive 

40 MB Hard disk ( 28ms) 

2 serial, | parallel ports 

External Floppy drive connectors 

{01 keyboard 

VGA 14* Color Monitor 

3 slots available 

Software: MS-DOS 4.0 GW basic 


WEST COAST AUTHORIZE DISTRIBUTOR 
DEALERS WELCOME! 


Tel: (213) 265-0900 5017 Telegraph Road 


Tech: (213) 265-0300 Los Angeles, CA 90022 
Fax: (213) 265-4234 


Ағыл === 
Toll: (800) 634-7920 ын e C 
Outside Cal. Credit Card Purchase Subject to Service Charge. 
Mon.-Fri. 8:00 - 6:00 Sat. 9:00 - 5:00 Pacific Time 
PRICE & SPEC. ARE SUBJECT TO CHANGE WITHOUT NOTICE 


1 - 800 - 634 - 7920 


Unleash Your 80386 & 80486! 


If you own or are about to buy a 386, 386SX, 
or 486-based system, you are losing 50% or 
more of your system’s speed if you are still 
running 16-bit code or have not installed a 
coprocessor. To date, hundreds of mainframe 
applications have been ported to the 386 that 
take advantage of the real power of the 386. 
Many of these new applications were compiled 
with MicroWay NDP Fortran and C. Our com- 
pilers break the 640K barrier wide open, 
making it possible to run programs up to 4 
gigabytes in size. They also run in virtual 
memory under DOS, UNIX or XENIX, generat- 
ing mainframe quality, globally optimized code 
capable of driving every coprocessor on the 
market, including the latest high performance 
devices from Weitek and Cyrix. If you have a 
question about coprocessor performance, call 
for a free copy of an article by Stephen Fried, 
“Тһе State of PC Numerics іп 1990". 
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МОР Fortran-386™, NDP С-3867М апа NDP 
Pascal-386™ compilers generate globally op- 
timized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX, or Phar Lap extended DOS. The com- 
pilers address 4 gigabytes of memory while 
supporting the 80287, 80387, Weitek and Cyrix 
coprocessors. Applications can mix code from 
all three compilers and assembly language. 
The DOS versions allow the user to write his 
own numeric error handlers and interface 386 
real mode programs from protected mode. The 
VM versions use Phar Lap's Virtual Memory 
Manager to run programs which exceed the 
size of your system memory. NDP Fortran-386 
is a full FORTRAN 77 with FORTRAN 66, BSD 
4.2, DOD, and VMS extensions. NDP C-386 is 
a full K&R C with both MS and ANSI exten- 
sions. It is 10096 compatible with UNIX C and 
is substantially faster than the C which comes 
with UNIX. NDP Pascal-386isa full ANSI/IEEE 
Pascal, with extensions from C and BSD 4.2 
Pascal. 


DOS versions (require Phar Lap Tools) $595 
VM versions (requireVMM and Tools) $695 
UNIX/XENIX versions ............. $795 
Phar Lap Development Tools ....... $495 


Phar Lap Memory Manager (МММ) . . .$295 
NDPWindows"" Library: $125, C Source: $250 
NUPHODBS аара... $575 
ИШЕ RIONM Maece e tono $325 
NDP/FFT'"NDP or 80x87 version... ea. $250 
NDP to HALO '88 Graphics Interface — $100 
NDP NAG ™ — The NAG Workstation library is 
a subset of the NAG mainframe libraries. It 
contains a library of 268 routines designed to 
solve differential equations and eigenvalue 
problems, perform matrix operations, fit curves, 
do statistics and regression analysis, generate 
random numbers, and compute special func- 
tions and integrals: $795, Weitek version: $995 


NEW! C++ 
NDP C++ is a MicroWay port of the UNIX C++ 
preprocessor version 1.2. It runs in protected 
mode under DOS, UNIX, or XENIX, and is ideal 
for writing numerics and graphics applications. 
The product comes with an example of how to 
support complex numbers in С++... ..... $295 


For Model 70 and 80 owners, we offer a 
Weitek Micro Channel card that runs 200% faster 
than an 80387. For Compaq Deskpro owners, 
our Weitek daughterboard takes a 3167 and 
Cyrix CX83D87. We also offer RAMpak one and 
four megabyte Deskpro RAM upgrades. 

NDP Fortran-386 is as close to VMS 
FORTRAN as you can get in a non-VAX en- 
vironment, while our C conforms to both the 
UNIX System V and ANSI standards and in- 
cludes MicroWay and Microsoft extensions. If 
you plan to mix FORTRAN with C or Pascal, 
our languages are the only choice. Our com- 
pilers include GREX, a library of 135 character 
and pixel oriented graphics routines that auto- 
matically detect and support CGA, 
Monochrome, Hercules, EGA апа VGA. We 
complement our compilers with a complete line 
of 386 tools listed below. 
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Parallel Processing 


MicroWay's IBM compatible Monoputer, Quad- 
puter, Videoputer, and Linkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 


Monoputer™ — Includes one T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine for cost-effective execu- 
tion of your mainframe programs. . .from $1295 


Quadputer™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power,..,... from $1995 


Videoputer™ — The highest performance 
graphics card on the market. Uses a T800 and 
ТІ 34010 in conjunction with an 80 MHz Brook- 


Tree ПАС.............. With one meg $4495 
Linkputer™W— Links up to 8 boards to provide 
dynamic transputer topologies......... $1500 


Transputer Compilers and Utilities 
These parallel languages are designed for use 
with the Monoputer, Quadputer and Videoputer. 


Logical Systems Parallel C ........ $595 
3L Parallel C, FORTRAN, or Pascal .. $895 
TBUG — debugger for3L .......... $330 
Parsec Parallel C/static ......,..... CALL 


ParaSoft EXPRESS Package — Includes 
transputer communications libraries, parallel 
code development library, C source level debug- 
ger, and system performance monitor . . .. $1500 
ПЕШ РО ау kai. os ci ptm a $1250 
Nexis Windows File Server — Lets you run 
parallel applications under the Microsoft 
Windows environment,.............. $495 
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387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register vari- 
ables to produce the fastest 80x87 code on 
the market. For “floating-point and other 
complicated mathematical calculations, 
you'll appreciate the extraordinary speed with 
which 387BASIC handles these processes”. 
PC Magazine 10/31/89................ $250 
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486 Your PC! 


Number Smasher-486™ is a 25 MHz re- 
placement motherboard for ATs and 803865. 
This motherboard supports an optional Weitek 
4167 numeric coprocessor and up to 16 
megabytes of 32-bit page mode memory. The 
Number Smasher-486 has been designed with 
Cache Shadow RAM for BIOS and video, anda 
32-bit BURST memory bus which takes ad- 
vantage of the enhanced features of the 486. It 
is ideal for applications such as CAD/CAE 
workstations, statistical analysis, linear program- 
ming, and multi-tasking operating environments, 
such as UNIX, XENIX, and OS/2. It supports the 
Phoenix, AMI, or Award BIOS. The Number 
Smasher-486 with OK is priced at $3995. 

NDPFortran-486™, NDPC-486™, and МОР 
Pascal-486™ compilers will be released in 
March 1990 at $1195 each. 
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Cyrix CX83D87 FasMath™ — Fastest 80-bit 
Intel compatible coprocessor. Performs transcen- 
dentals up to 3 times faster than the 80387. 

20MHz:$647  25MHz:$814 33 MHz:$994 


Weitek-Based Coprocessor Boards 


mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 
ПЧЕЛ... $695 
ПАН оо... $895 
mW1167 Micro Channel-16/20 . . from $995 
mW3167 Micro Channel-25/33 . from $1795 


apo MEN A T $995 
BAG ARE Pic aa. | eee $1295 
METAF: cce tmo. $1695 
mW3167/80387 Board ............ $200 
Intel Coprocessors and RAM 
8087 ....... $84 8087-2 ...... $120 
80287-8 ...$195 80287-10 .... $220 
80387-16 ..$330 80387-16SX .. $310 
80387-20 ..$375 80387-25 .... $460 
80C287A ..$280 80387-33 .... $550 


287Turbo-20™ This coprocessor board runs a 
specially qualified Intel CMOS 80287 at 20 
MHz regardless of the main CPU speed. . $450 
RAMpak™ - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25. Onemeg..$240, Fourmeg..$700 


386 Your AT! 


NUMBER SMASHER-386'™-— A full-sized card 
that replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 80386 
that runs at 25 MHz. It runs numerically intensive 
applications up to a factor of 60 times faster, while 
maintaining full hardware and software com- 
patibility when running all 386 applications. In- 
cudes sockets to optionally add up to 8 megabytes 
of 32-bit memory, an Intel 80387, Weitek, or Cyrix 
numeric coprocessor, and 64K or 256K of high 
speed cache memory. . .............. from $1195 


12 MHz PC Accelerators 


SuperCACHE-286 12 MHz ......... $399 
FastCACHE-286 12 MHz ........... $299 


World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
| 32 High St., Kingston-Upon-Thames, U.K. 01-541-5466 
USA FAX 508- 746-4678 | Italy 02- 74.90. 749 . Holland 40 836455 Germany 069-75-2023 
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OS/2 1.2: 
А Zaftig System 


Slick three-dimensional 
looks, a hypertext 

help system, and a faster 
file system raise 

OS/2 to new heights 
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Martin Heller 


aftig, for anyone not familiar 

with the word, is Yiddish for 

“pleasantly plump.” And that is 

exactly how I describe OS/2 
1.2; it’s pretty, but it needs to go оп а 
diet. 

OS/2 has always featured preemptive 
multitasking, protected-mode operation, 
multiple threads of execution, and a rich 
application programmer interface (API). 
OS/2 1.0 operated in character mode, 
and OS/2 1.1 added a graphical user in- 
terface, the Presentation Manager (PM). 

OS/2 1.2 brings even more. There’s a 
new High Performance File System 
(HPFS) and a hypertext-based help sys- 
tem called the Information Presentation 
Facility (IPF). The PM has been en- 
hanced with the addition of new File, 
Desktop, and Print Managers. OS/2 1.2 
adds polish to the PM’s appearance and 
to the System Editor. It also improves the 
DOS compatibility mode and adds some 
device drivers. Finally, certain system 
limits have been removed, and a file-typ- 
ing facility called Extended Attributes 
has been added. 


Installation 

I installed IBM OS/2 1.2 on an ALR 
FlexCache 20386 with 6 megabytes of 
RAM, two ESDI hard disk drives—one 
150 megabytes and the other 300 mega- 
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A bird's-eye view of some new OS/2 features: The three-dimensional look 
(notice how the scroll bar's arrow buttons stand out), hypertext help facility, and 


Desktop Manager. 


bytes—and a Video Seven VRAM VGA 
card. I had DOS 3.3 and OS/2 1.1 in- 
stalled previously, and I used Micro- 
soft's dual-boot utility to choose one or 
the other at boot time. 

Half an hour and seven disks later, I 
had a working OS/2 system. Just for the 
sake of science, I tried the new dual-boot 
utility. Instead of letting you choose 
OS/2 or DOS from a menu at boot time, 
the 1.2 dual-boot utility actually swaps 
the boot block and CONFIG.SYS and 
AUTOEXEC.BAT files on your hard 
disk with the saved files from the 
"other" system. This allows the machine 
to boot unattended and still lets you 
switch systems at will. Switching from 
OS/2 to DOS worked perfectly, but 
switching back to OS/2 was strangely un- 
reliable. I reinstalled OS/2 1.2 twice, but 


to no avail. Some experimentation re- 
vealed that my DOS disk cache (PC- 
Kwik) was giving the OS/2 boot utility 
fits. I wrote a little batch file to disable 
my disk cache before invoking the dual- 
boot program, and the process worked 
smoothly and reliably. 

At this point, however, I had not in- 
stalled HPFS. It took another morning's 
work to do this properly, and a few days 
of intermittent experimentation with the 
disk-caching parameters to fine-tune it. 
For anyone else trying to install both 
HPFS and dual boot, there are a few 
things to keep in mind. 

Most important, you must make your 
first partition a file allocation table 
(FAT) system so that DOS will recognize 
it. Don't bow to the temptation to install 

continued 
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Company 

IBM Corp. 

Old Orchard Rd. 
Armonk, NY 10504 
(914) 765-1900 


Hardware Needed 

IBM PS/2, AT, or AT compatible with an 
80286 or 80386 processor, 4 megabytes 
of RAM, a hard disk drive, a graphics 
adapter, and a color or monochrome 
display 


Documentation 
Installation guide; advanced user's 
manual; on-line command reference 


Price 
$340 


Inquiry 889. 


the OS/2 system on HPFS—DOS won't 
be able to boot that way. 

To enable HPFS, you must add a line 
of the form 


IFS =C:\OS2\HPFS.IFS -С:512 


to your OS/2 CONFIG.SYS file. IFS 
stands for Installable File System, and 
HPFS is presently the only one. IBM ex- 
pects others to follow, both from IBM 
and third-party developers. The declara- 
tion above sets up HPFS as an installable 
file system and sets its write-behind 
cache to 512K bytes. While this may 
seem excessively large, my experiments 
proved that IBM’s default, 64K bytes, 
was too small. 
You also need to add a line like 


RUN =C: \OS2\CACHE.EXE 
/LAZY:ON 


This starts the background process that 
works the write-behind (“ағу”) cache. 
With these two lines added to CON- 
FIG.SYS, you can reboot and have the 
HPFS loaded into memory. 

If your partitions are not as you want 
them, you need to use the new FDISKPM 
utility, which you can start easily from 
the Utilities group in the Desktop Man- 
ager. I consolidated my unused 32-mega- 
byte drive L through drive Q partitions 
into one large drive L partition so that I 
could test the performance of HPFS on a 
large partition. 

Finally, you can issue a command like 


FORMAT L:/FS:HPFS 


168 BYTE • MARCH 1990 


to create the HPFS disk structures on 
drive L. FORMAT also modifies your 
IFS command in CONFIG.SYS so that 
HPFS automatically checks your HPFS 
volumes for integrity each time that you 
boot OS/2. 


Performance 

If that all sounds like a lot of work, well, 
it is. But it’s worth it. HPFS has many 
advantages over the old FAT file system. 
For starters, it’s much faster: I did a 
series of benchmarks and found the 
HPFS was between 30 percent and 400 
percent faster than the FAT system on the 
same hardware. The worst-case perfor- 
mance was for very large files. Here, the 
cache did not help, but the HPFS still 
outperformed the FAT. The best perfor- 
mance was for small files: Here the 
cache algorithms in the HPFS worked 
wonders. In a test that wrote to and de- 
leted small files, the diagnostics could 
not even measure an elapsed time—the 
HPFS cache was smart enough never to 
write the files out to disk. 

My diagnostics show that, with HPFS 
loaded, I have only ] megabyte of free 
memory out of 6 megabytes total. Pre- 
sumably, I could reduce my cache sizes 
to reduce the memory requirements. 
However, until OS/2 goes on a diet, I 
would expect HPFS to cause memory 
swapping on a machine with less than 4 
megabytes of RAM (or 5 megabytes on a 
development system), which would make 
it a net loss. 

HPFS also has less wasted space than 
the FAT system and is much less prone to 
file fragmentation. It also supports long 
filenames; you are not limited to horrid 
“XXXXXXXX.YYY” filenames оп 
the HPFS. You can write files called 
THE—THIRD—REVISION—OF— 
MY—OS2—ARTICLE, if you like. In a 
future release, you'll be able to use 
names like “The Fourth Revision of the 
BYTE Review of OS/2 1.2," but em- 
bedded spaces and mixed-case filenames 
are taboo for now. If you use the File 
Manager, you won't ever have to type 
such a long name after you create it; you 
just double-click on the file, or drag the 
file onto the name or icon of the applica- 
tion that you want. 


OS/2 1.2's Graphical User Interface 
The OS/2 1.2 File Manager looks more 
like the Xerox Star than does even the 
Macintosh. The new catchphrase is “di- 
rect action," which is used to describe 
the ability to treat a visible entity (such as 
an icon or filename) as an object. You 
can make these objects interact in prede- 
fined ways by manipulating their graphi- 


cal representations with the mouse. 

OS/2 1.2 implements, to good effect, 
its version of direct action with two 
mouse buttons, rather than the Mac's 
one. The left mouse button selects, and 
the right button acts. You can drag while 
pressing the left button to extend a selec- 
tion to include more objects. Once se- 
lected, you can drag and drop an object 
(or group of objects) to any sensible des- 
tination: A program icon causes that pro- 
gram to execute with the objects dropped 
onto it as command-line arguments, and 
other destinations behave just as intu- 
itively. The mouse pointer changes shape 
to a forbidding symbol whenever objects 
are dropped where they don't belong. 
The Control, Shift, and Alt keys modify 
the action of the mouse. Discontinuous 
selection of multiple files is done by 
pressing the Control key and then select- 
ing with the mouse. To select a range, 
you press the Shift key. Pressing the Alt 
key while you are dragging a file per- 
forms a move regardless of the destina- 
tion, while pressing the Control key per- 
forms a copy. 

All this pointing and dragging is much 
harder to describe than to use, and it is a 
great improvement over the File Man- 
ager shipped with OS/2 1.1. Mac users 
might miss the Trashcan, but pressing 
the Delete key deletes currently selected 
objects after you confirm the deletion for 
an incredulous dialog box that asks, “Do 
you really want to erase those files?" 

While it may seem like fluff, the new 
appearance of 1.2 is something to be- 
hold. Through creative use of shading, 
elements of OS/2's new user interface 
have a convincing three-dimensional ap- 
pearance. Buttons, for instance, appear 
to sink into the background when they 
are pressed. A similar effect is delivered 
with more impact in the Open Software 
Foundation's Motif interface (which is 
patterned after PM), but the three-di- 
mensional look makes Microsoft Win- 
dows look (literally) flat by comparison. 

The new File Manager displays a sin- 
gle directory tree and up to 32 directo- 
ries. You can switch the tree from disk to 
disk at will, although there is a slight de- 
lay as each disk directory tree is read. 
You can display each directory in a name 
view oran icon view, or as a split window 
with file details. You can also sort direc- 
tories by filename, type, creation date, 
modification date, or access date. The 
directory displays can include or exclude 
files, directories, programs, data, hid- 
den files, read-only files, and archive 
files. Directories can be zoomed or icon- 
ized, and the File Manager can arrange 

continued 


Seagate's ST1096 Family 
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ven to the experi- 

enced observer, 

a disc drive is a 
technological marvel. With discs 
spinning at 60 revolutions per second, 
the mechanics involved are astound- 
ing. It takes a company with a unique 
level of skill and experience to pro- 
duce drives in volume that perform 
reliably year after year. A company 
like Seagate. 

Our 3.5" ST 1096 family is a 
great example of Seagate craftsman- 
ship. Featuring a choice of 42, 60 or 
83 formatted megabytes, these high 
performance (24 msec average access 
time) drives are ready for demanding 
PC and Apple® applications. The 
family offers ST412/MFM and SCSI 
interfaces for application flexibility. 
And they all feature a 50,000 hour 
mean-time-between-failure rate. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine 
art of disc drives. For more informa- 
tion on our multi-faceted product 
line, contact your authorized Seagate 
distributor, or call Seagate directly at 
800-468-DISC, or 408-438-6550. 
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the directory and tree windows in tile or 
cascade style. You can view multiple di- 
rectory windows simultaneously and 
carry out actions on any visible file or di- 
rectory. 

Overall, I judge the File Manager de- 
sign, finally, to be worth using. In the 
inevitable comparison with the Macin- 
tosh Finder, OS/2 1.2’s File Manager ac- 
quits itself honorably, whereas Finder 
simply left 1.1765 File Manager in the 
dust. And in the comparison with the 
many graphical and character-mode 
DOS shells, File Manager comes in near 
the head of the pack. 

. The 1.2 on-line help system and tutori- 
al are nice, too. The IPF is particularly 
well done. Using it, any application can 
have context-sensitive, hypertext help 
bound to it and integrated seamlessly 
with the rest of OS/2's help system. The 
IPF can do much more than OS/2 on-line 
help requires of it, and you can expect 
coming applications to make good use of 
this new functionality. One of the goals 
of PM is to make PCs easy to learn and 
use, and good help and good tutorials go 
a long way toward this goal. I wouldn't, 
however, suggest that a novice computer 
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he DOS 
compatibility box is not 
perfect, but it is much 
better than it has been. 


user start with OS/2 on his or her PC. 

I was pleasantly surprised to find that 
you can start DOS applications from the 
File Manager and from desktops. The 
Managers recognize DOS applications 
and give them a special DOS icon. The 
Managers display custom icons for OS/2 
applications that have associated icon 
files. OS/2 programs without special 
icons get one of two generic OS/2 icons: 
A sharp-cornered rectangle for programs 
compatible with the PM, or a rounded 
rectangle for programs that run in their 
own screen group. 

How good is the DOS compatibility 
box? Not perfect, but much better than it 
has been. It doesn’t deserve the “penalty 


Бох” moniker anymore—most of my 
DOS programs run fine in OS/2 1.2’s 
DOS compatibility mode. The Norton 
Utilities are still a no-no, and very big 
programs (like CAD programs) won’t fit 
into the 520K bytes of RAM that is avail- 
able. DOS extenders are out. Flight Sim- 
ulator comes up perfectly, however. An- 
other pleasant surprise is that DOS 
applications running in OS/2 1.2’s DOS 
mode can use the HPFS. They can even 
run from an HPFS disk, but they can’t 
see long filenames or extended attri- 
butes. 


Naming Files: 
Win Some, Lose Some 
Many users have chafed at the limits of 
DOS’s file-naming convention. When 
your directories fill up with hundreds of 
files with names like LETT316A.DOC, 
finding a specific file can become a chal- 
lenge. And when six different programs 
use the DOC extension to signify six in- 
compatible formats, chaos can set in 
rather quickly. 

Long filenames solve most of the 
problem of identifying the data. Ex- 
tended attributes (EAs) provide the rest 


ig... Word Processing 4 


| Scribe pee каны? br Inno the gulf between word 
| processing ; ‘next generation word 


ў pro cessor. Describe is the first. W Y SIW Y (s word processor for 
BM в powerful OS/2 Presentation Manager. What's on the screen 

15 wilt рг ints on the paper. And vou control it all with a friendly 
emouse e and menu interface in multiple windows. 


point and сің 


т == қ Е — 
% i 
gui 


Ды тд ВВМ is a registered trademark and Operating System/2", 08/2", and Presentation Mna er" are trade-*s 
marks of the International Business Machines Corporation. DeScribe™ is a trademark of eScribe, Inc. 
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of the solution. Unfortunately, the imple- 
mentation of these in OS/2 1.2 is imper- 
fect. Worse, there is little software to 
support them as yet. 

EAs are in hidden files as ASCII text 
strings. They work on the FAT system as 
well as on the HPFS, but long filenames 
work only on the HPFS. If you try to 
copy a long filename from HPFS to the 
FAT system, OS/2 gives you an error 
message and then lets you rename the 
file. If you use DOS to copy a file that has 
EAs, the file will copy, but any EAs will 
be lost. A utility lets you turn EAs into 
files and vice versa, but it’s a nightmare 
keeping track of EAs that you can’t see. I 
found that the system becomes unboota- 
ble when EAs get corrupted. 


Promises, Promises 

As with all versions of OS/2 to date, part 
of the story is what hasn't shipped. At 
this writing, the biggest omission is 
drivers: OS/2 1.2 has two disks carrying 
maybe a dozen drivers for video displays 
and printers. No driver for the Hewlett- 
Packard LaserJet family is included; nei- 
ther are Super VGA drivers. Screen 
drivers that worked under 1.1 don't work 


under 1.2. So much for my 800- by 600- 
pixel PM screen. [Editor's note: ІВМ 
now has a BBS through which IBM OS/2 
users can download new drivers.] 

Support for mixed-case filenames is 
missing, too. However, it is promised 
real soon now, along with HP printer 
support, Extended Edition, the 32-bit 
OS/2, and the avalanche of “real” appli- 
cations for OS/2 PM. Some or all of these 
may be available by the time this article 
sees print. 


Is It Worth It? 

I handle OS/2 support calls in the Boston 
Computer Society's "Dial Help" pro- 
gram. The question I hear most often is, 
“Should I adopt OS/2?" Before the ad- 
vent of version 1.2, the answer was sim- 
ple: If you're not a developer, it isn't 
worth it. 

Now I'm changing my tune: OS/2 1.2 
has enough good stuff and enough worth- 
while software waiting in the wings that 
I'd answer that question with a qualified 
“Yes.” If you've got the resources, now 
is the time to look into OS/2, even if you 
don't develop any software. Don't throw 
away DOS—you'll still need it. If you 


need a good reason, consider multitask- 
ing: Most of the time, while writing this 
article, I was simultaneously uploading 
big files to BIX at 9600 bps—with no 
time-outs. You can't get that kind of per- 
formance with DESQview or Windows. 
At other times, I have gone even further, 
simultaneously compiling and linking 
20,000 lines of C code, downloading my 
BIX conferences, and editing new code. 

If you're a DOS developer, you should 
consider working under OS/2—even if 
your target is still DOS. After you've 
worked with OS/2 a while, you may find 
yourself wanting to target OS/2. The port 
from DOS to OS/2 is simpler than you 
might imagine, and along the way you'll 
discover bugs that have been lurking in 
the DOS version for years. OS/2 is still 
one of the nicest development platforms 
around. Judging from the improvements 
in version 1.2, it's going to continue to 
get better. Ш 


Martin Heller develops software and 
writes about technical computer applica- 
tions. He lives in Andover, Massachu- 
setts. He can be reached on BIX as 
“mheller. ” 


Desktop Publishing Together At Last. 


Use DeScribe to create professional quality documents; 
anything from a quick memo to a textbook. Price: $595. 
DeScribe, Inc.; 4047 North Freeway Blvd, 

Sacramento, CA 95834 Tel: 916/646-1111 Fax: 923-3447 
In Europe: P.O. Box 36, Twyford, Berkshire, 

England КС109ТО Tel; 44-734-34-2972 
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There’s the best-selling SentinelPro for the IBM PC/XT/AT, PS/2 
and compatibles, and even the Atari ST. Known worldwide for its 
virtually unbreakable security. And its ASIC technology. And its 
invisible operation. A close relation, the Sentinel-C stands at-the- 
ready for custom configurations and пшнде software gre 
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PC users wantin g a low cost, user-friendly solution to the prob 
lem of securing se sitive data can call on the DataSentry, l Using 
a proprietary Rainbo v algorithm or DES, the DataSentry | 

encrypts data fi leson ind ividual PCs, protects modem transmis 
sions and secures data 0 n ш area networks. 
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friendly interface* Single-or 
multi-user security system 
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fiers and automatic encryp- 
tion/decryption of entire 
directories «Secures data 
transmitted by modems 
* Prevents recovery of data 
by utility programs 


Rainbow's latest protection strategy is the SentinelShell—th at 
lets users place a ‘shell’ around existing, off-the-shelf programs 
Because access can be limited to those issued a key, libraries, 
universities and corporations can: ery simply guard their 
software investments. 
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Create moving desktop 
presentations with 
Autodesk’s Animator 


Sue Rosenberg 


t’s a paint program. It’s an anima- 

tion program. It turns your VGA 

display into a silent alternative to 

Saturday morning TV. It’s Auto- 
desk’s Animator 1.0, a special-effects- 
filled desktop video program for the 
IBM PC and compatibles. Combining 
Animator’s image-processing tools with 
its five types of animation techniques, 
you can generate complex animations (or 
flics) in very little time and with very lit- 
tle effort. 

Animator requires an IBM PC or com- 
patible 80x86-based computer with an 8- 
MHz or higher clock speed, 640K bytes 
of RAM, a 10-megabyte hard disk drive, 
a VGA display, and a Microsoft-compat- 
ible mouse or Summagraphics digitizing 
tablet. The program runs most efficient- 
ly on an 80386-based computer. 

If you have a spare 2 or 3 megabytes of 
memory for a RAM disk, Animator can 
use that space for its workfiles, speeding 
up some buffer swapping operations and 
animation playback, but not to any dra- 
matic extent. In one case that I timed, the 
RAM disk configuration saved 10 sec- 
onds of a 150-second color rendering op- 
eration. I tested the program on both a 
12.5-MHz AT clone with a Paradise 
VGA board and Logitech mouse and a 
PS/2 Model 50 with a Microsoft Mouse. 

Included in the Animator software are 
the Animator program to create and dis- 
play flics and images, and two conver- 
sion programs: One for Amiga, Atari 
ST, Macintosh, and Targa image and 
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Animator’s polymorphic tweening automates the changes from one shape to another. 


animation files, and the other for Auto- 
CAD and similar vector graphics files. 
There’s a public domain animation play- 
er that you can distribute freely with your 
own flics. Also contained in the $299 
package are a reference manual, tutorial 
manual, sample flics and images on disk, 
and a videotape demonstration to inspire 
you. 


Like a Paint Program, 

Only Different 

Animator has the typical paint program 
tools—draw, line, box, and circle—that 
draw freehand lines, straight lines, rect- 
angles, and circles. The circles, how- 
ever, are not round; Animator uses the 
320- by 200-pixel VGA graphics mode, 
but it doesn’t correct for the 8-to-5 aspect 
ratio. If you want to draw a circle, you 
can use the oval tool. The word oval 
sounds like a normal, everyday shape, 


but to Animator, this shape—like some 
of the program’s other shapes (e.g., pet- 
al, polygon, regular polygon, shape, spi- 
ral, star, and spline curve)—is known as 
a “tweenable.” 

Tweenables behave just like ordinary 
shapes in a single picture or frame, but 
they spring to life in animation. You 
draw the starting and ending tweenable 
shapes, specify the number of frames in 
the animation, and Animator’s polymor- 
phic tweening supplies the magic kiss 
that smoothly transforms a frog into a 
handsome prince. Or a petal into a star. 
(I’ve tried several times to turn a frog 
into a prince, but my frogs always end up 
looking like a Matt Groening rabbit.) 

Other drawing tools apply color in dif- 
ferent patterns. You can choose to paint 
whole areas of the screen with the se- 
lected ink, or you can paint a border 

continued 
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Autodesk Animator 1.0 


Сотрапу 
Autodesk 

2320 Marinship Way 
Sausalito, CA 94965 
(800) 525-2763 


Hardware Needed 

Ап 8-MHz or faster ІВМ 80286- or 
80386-based PC with a VGA card and 
compatible monitor, 640K bytes of RAM, 
a 10-megabyte hard disk drive, and 

a Microsoft-compatible mouse or 
Summagraphics digitizing tablet 


Documentation 
Reference manual; tutorial manual; quick- 
start card; videotape (VHS) demonstration 


Price 
$299 


Inquiry 887. 


around an object. The Move tool, inde- 
pendent of ink and brush settings, re- 
arranges an image within the drawing 
screen. The Separate tool replaces one 
color with another, or switches a single 
color with a cluster of colors. 

Multiplying the effect of the drawing 
tools are the ink options. There are 26 
ink types. Some apply the active color 
solidly or translucently and some apply it 
in a gradient. Others act on the screen 
colors to blend, increase contrast, dark- 
en, lighten, or mix up colors. The Tile 
option applies the contents of one image 
buffer in a tile pattern. The Scrape option 
reveals the contents of another image 
buffer beneath the current screen. 

If you are familiar with other paint 
programs, you'll find that they are of lit- 
tle help in guiding you through Anima- 
tor's environment. Unlike most paint 
programs, you don't see the full set of 
icons and paints on the screen. In fact, 
you don't see any icons; almost every- 
thing has a name. The closest thing to an 
icon is a double arrow—like the play but- 
ton on a VCR—which you click on to play 
an animation. 

Animator's main screen has three sec- 
tions: A menu bar across the top, the 
Home panel across the bottom, and the 
visible portion of drawing area between 
the two. The menu bar and Home panel 
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hide the rest of the drawing board. You 
can draw over the Home panel, and what 
you don't see is what you get. However, 
you can display the whole screen by 
clicking the right mouse button on the 
visible part of the drawing. You can also 
move any panel up or down by clicking 
on the panel name and dragging its out- 
line. You can't move the menu bar, and if 
you try to draw over the bar, you'll pull 
down a menu instead. You have to display 
the full screen, hiding the tools and 
menus, to draw in the menu bar region. 

Many things hide in the Home panel. 
Only six of the 22 drawing tools are visi- 
ble. Through a series of mouse-clicks, 
you can select a visible tool, access any of 
the 16 hidden tools, or get a brief de- 
scription of the way a tool works. Some 
tools also have options that control color, 
shape, and range of effect. 


Spilling a Little Ink 

Similarly, only six of the 26 ink types ap- 
pear in the Home panel. You access the 
ink types panel just as you do the drawing 
tools panel. Two options that are com- 
mon to many ink types are ink strength 
and dithering. 

You can access all 256 VGA color reg- 
isters, but it's not possible to see them all 
on the Home panel. Four color displays 
are on the panel: the currently selected 
color, a seven-color mini-palette, a mul- 
ticolored cluster used by the gradient 
inks, and the key color. Screen and buf- 
fer areas in the key color are considered 
to be transparent when one image over- 
lays another. The key color is also an 
eraser. When the key color button is 
turned off, the key color is opaque. 

Animator can do wondrous things 
with color, depending on settings and 
menu choices in the palette panel. It will 
squeeze up to 21,000 colors into one 256- 
color palette. It can maintain menus in 
visible colors when palette colors have 
been altered. And it will find the best 
color fit for the existing screen colors 
when the colors in the existing screen 
color registers are changed. You can 
change the color in any register to any of 
the 262,144 possibilities. 

Color cycling is one of Animator's 
five types of animation. You can select 
Cycle Draw from the Palette menu to 
cycle through the current cluster, and 
then duplicate the drawing over several 
frames and animate by shifting the clus- 
ter colors one register per frame. This 
type of animation can produce a marquee 
effect—similar to what's on TV weather 
maps to show a cold front moving down 
from Canada. 

Although the Brush tool is not exactly 


hidden, it's not very visible on the Home 
panel. Initially, it's only 1 pixel large, a 
mere black dot more likely to be brushed 
off as a speck of dirt than as an important 
tool. But you can toggle between 1 pixel 
and a larger setting of up to 11 pixels. 
You can't change the shape of the brush; 
however, tools and inks influence the 
kind of line that the brush draws. 

Even with all its image-processing 
features, including menu-selectable spe- 
cial effects, you could use Animator only 
as a paint program. But that would be 
like using a spreadsheet as an adding ma- 
chine. People do it, but that doesn't even 
begin to use the program's capabilities. 

The great power of Animator comes 
from the way it automates actions over 
time. Typically, you determine a start- 
ing point and an endpoint, as with the 
tweenable shapes, or a path, a motion, a 
color gradient, or all of these. You deter- 
mine the length of time, in frames, dur- 
ing which the action occurs, then you let 
Animator take over the hard part of cal- 
culating and rendering all the steps. 

In addition to polymorphic tweening 
and color cycling, Animator performs 
titling animation, scrolling text in any 
direction, character by character or pixel 
by pixel. For "cel" animation, the tradi- 
tional frame-by-frame drawing, Anima- 
tor supplies guides to help you position 
frame-to-frame changes. But the one I 
like best, which produces the maximum 
effect for the minimum amount of work, 
is optical effects. You can rotate a two- 
dimensional element around the x, y, or z 
axis, independently or proportionally 
shrink or enlarge the x and y dimensions, 
move on a straight line, move along a 
path, combine all actions, and apply the 
combined action to a single cel, a tweena- 
ble shape, or even an existing animation. 


The Animated Reviewer 
After I faithfully completed all the exer- 
cises in the tutorial, I felt confident 
enough to try my own thing. I wasn't go- 
ing to draw something from scratch—not 
if I wanted the result to look good. Ani- 
mator stores a single-frame picture GIF, 
so I started with a GIF, downloaded from 
BIX, of a countryside landscape of bal- 
loons ready for launch. My plan was to 
isolate one balloon from the crowd, draw 
a freehand path to waft the balloon 
across the sky, shrink the image as it 
moved higher and higher, and merge the 
resulting flic with a skyline; at the end, 
the fading balloon would slip behind one 
of the skyscrapers. 
The first step was to load the picture 
file and clip out one balloon. The Get 
continued 
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When we put our minds to designing the next 
generation of pointing devices, we started with our 
hands. It turns out that thumbs 

have over twice the muscle 
and agility of other 
fingers—which only 
go up and down. 


We tested dozens of prototypes. None beat the 

design thatis now TrackMan. A trim 4.25" x 5.25" fully 
equipped with a low-inertia, lightweight ball (placed 
under the thumb), three buttons (under the fingers), 
and room to rest the hand. 


TrackMan is smart too: adjustable from 50 to over 
15,000 d.p.i. resolution (default at 300); on-the-fly 
ballistic driver; lots of built-in menus to speed up 
popular keyboard based applications. Even a shell 
for Lotus 1-2-3™ 


Simple to install, this stationary mouse is compatible 
With all other top-selling mice. TrackMan is guar- 
anteed to work with any application on a 256K IBM 


(or compatible) personal computer. Price? $149* 
complete with Satisfaction Guarantee, and 


TM * 
TrackMan is: built the way / 7-Daus-A-Wael Pradiet Support 


fou are.  & 
For further information call: 

Ext. 542 
In California: (800) 552-8885 
In Canada: (415) 795-8500 
In Europe: ++41-21-869-9656 
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“Serial version. Bus version is $169. ™1-2-3 is a trademark of Lotus Corp. 
TrackMan is a trademark of Logitech, Inc. 
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We just blew the lid off BASIC. 


We didnt just unveil our revolutionary 
new Microsoft” BASIC Professional Development 
System—we unleashed it. 

Because this BASIC comes loaded with 
enough power to produce the smallest, fastest, 
slickest BASIC programs you've ever imagined. 

In less time than you've ever dreamed. 

To make sure you make history, we made 
history with the first totally integrated BASIC 
ISAM ever to grace a PC. Which makes this the 
first truly efficient system for turning out BASIC 
database applications. 

Plus weadded extra memory capacity to our 
famous Microsoft QuickBASIC" environment to 
create an editing/debugging/compiling phenome- 
non called Microsoft QuickBASIC Extended. From 
now on, you can fly through 640K DOS and 64K 


string space barriers without any clumsy hit-and- 
miss kludging to get larger BASIC applications. 
Whats more, this high-speed, low-stress en- 
vironment includes Microsofts | 
instant compiler, to give you | «s 
the smooth convenience of an | 
interpreter with the lightning 
executables of a compiler. 
Foracopy of ourcompli- | 
mentary white paper, "BASIC | 
Breakthroughs,’ give us a call at (800) 426-9400. 
Or pick up new Microsoft BASIC now. 
And have a blast. 


Making it all make sense 


*Microsoft BASIC Professional Development System is the new member of the Microsoft BASIC family, which includes the award- “ijt Ы аас im tan version 4.5. Customers inside the 50 United States, call (800) 


426-9400. In Canada, call (416) 673-7638. Outside the U.S.A. and Canada, call (206) 882-8661. ©1990 Micro 


soft Corporation. All rights 


crosoft, the Microsoft logo, MS, MS-DOS and CodeView are registered 


trademarks and Making it all make sense is a trademark of Microsoft Corporation. Borland and Turbo dens are registered trademarks 2 Borland Жм ыш) Inc. 


Microsoft BASIC 
Professional Development 
System for MS-DOS’ 


and OS/2 Systems 


New Language Enhancements 


* High-speed full-power ISAM integrated 
into the BASIC language. - 

* Currency data type combining fixed- 
decimal precision and fast integer 
math. 

* Format, date/time and financial func- 

. tion libraries. 

“ Static Arrays in records. 

* Local error handling, 

* BASIC sample code toolboxes including 

‘ mouse/menu/windowing, presentation 
graphics and matrix math routines. 


Blast Through The BASIC 
Capacity And Performance Barriers. 


• Runtime overlays support programs 
with up to 16MB of compiled BASIC 
code. 

e Multiple segments for storing variable 
length strings. 

* More granular runtime module for 
smaller compiled executables. 

• Improved code generation optimiza- 
tions for smaller and faster programs 
than ever before. 

* Code generation for 80286 instruction 
set. 

* Improved math co-processor support 
and emulation for faster highest- 
precision math operations with or with- 
out a со-ргосеѕѕог. 

• Improved alternate math library for 
faster math operations without a math 
coprocessor. 


Microsoft Microsoft Borland? 
Benchmark BASIC QuickBASIC Turbo Pascal? 


SAVAGE 129.1 449.9 281.0 
FILE 1/0 49.7 72.8 51.5 
НАТ 183.8 968.5 303.8 
SCREEN 2.4 4.3 15.8 
Matrix Ops 13.2 66.2 56.5 
QuickSort 1.6 2.9 2.3 
4P CALLS 0.3 1.0 0.6 


Most Complete Set Of Tools 
For The Advanced 
BASIC Programmer. 


* Microsoft QuickBASIC Extended envi- 
ronment for BASIC programming 
includes: 

Full support for EMS 4.0 and multiple 
segments for storing variable length 


strings. 
More powerful editor with historical 
undo/redo commands and configur- 
able keystrokes. 
Customizable utility menu for DOS 
commands and preferred utilities. 
More complete set of compiler controls. 
Double permitted number of watch 
expressions. 
e Microsoft Editor and CodeView" debug- 
ger allow mixed language and OS/2 
programming. 


REV | EW 
ART IN MOTION 


command clips a rectangle, which meant 
that I had a lot of erasing to do to isolate 
the balloon’s round shape. Fortunately, 
there's an easier way to clip nonrectan- 
gular images. I used the Polygon tool to 
outline the image and fill the polygon. I 
then used the filled polygon to create a 
mask, and I inverted the mask so that 
only the polygon area could receive an 
image. From there, I activated the mask, 
loaded the image, and clipped the cel. I 
cleaned up a few ragged edges, but as it 
turned out, when I prepared the final 
flic, I didn't even have to do that. 

Now that I had a balloon in the cel buf- 
fer, I was ready to animate. I decided 
that 40 frames was about right. From the 
Optics panel, I selected Path and drew a 
freehand line that wended left and right 
and up and away. Then told Animator to 
Render the flic. The balloon went up and 
away, but it didn't get smaller as it went 
so I chose one of the preset motions and 
told Animator to pull back the flic. Now 
as the balloon went up and away, it got 
smaller and smaller. Its right side also 
got flatter and flatter, as what had for- 
merly been the edge of the screen was 
now closer to the middle. This actually 
was what I wanted, because the balloon 
could now look like it was disappearing 
behind the edge of a building. All I 
needed was the building. I saved the flic 
and loaded a skyline GIF formatted file, 
duplicating the image over 40 frames. 

Now here's the tricky part. I chose 
Composite to merge the balloon flic with 
the resident skyline flic, placing the bal- 
loon over the skyline. I told Animator to 
combine the color maps of both flics, and 
because each had a limited palette, there 
was no color changing when the two flics 
merged. Then I positioned the first bal- 
loon frame at what I thought was a good 
starting place, and that was that. Well, 
not quite. Instead of disappearing behind 
the edge of the building, along about the 
thirty-eighth frame, the balloon disap- 
peared into the front of the building. 
That's fixable with some other Animator 
features. 

Other than keeping the balloon from 
banging into the building, there was still 
some touching up to do. The ragged out- 
line of the balloon made it look as if it 
didn't belong in the picture. That's where 
the “soften ink" feature came in. Frame 
by frame, I drew a line in soften ink 
around the edge of the balloon and blend- 
ed the pixels at the border of the balloon 
with those of the background. 


Tweening the Learning Curve 
While it € easy to create a composite 
flic, other actions that should have been 


simple were difficult to learn. Part of the 
confusion lies in the inconsistent way 
that Animator hides and reveals its buf- 
fer areas. You can save all sorts of things: 
a single screen or portion in a cel buffer, 
one frame in a swap screen, a path, the 
last tweenable object used, a mask, or 
text. 

A "view" menu selection lets you see 
the swap-screen buffer, optics path, and 
mask, but tô see what's in the cel buffer, 
you have to select Move or Paste and then 
cancel the action. To look at the text, you 
select Edit from the Text tool or Titling 
menu and then cancel the edit. To view 
the tweenable shape, you must select the 
Polygon tool and then choose Reuse to 
redraw the shape, and Undo to cancel. 

One of the nicer touches in Animator 
is the Browse Flics screen, where the 
first frame of each flic appears in minia- 
ture. High on my wish list 15 a Browse 
Buffers screen, with the contents of each 
displayed in miniature. 

I discovered the hard way that some 
tool, ink, and command combinations 
simply don't work together. For exam- 
ple, the Paste command only works when 
Opaque ink is active, and the Separate 
menu command doesn’t work when the 
Separate tool is turned on. Of course, 
Animator knows the rules, but I had to 
guess at them. I would prefer to have 
menu choices grayed out if the wrong 
inks and tools are active, rather than try- 
ing to figure out when to click the left 
button to paste and the right button to 
cancel, or that the right button pastes but 
the wrong tool is active. And yes, some- 
times the left button pastes and some- 
times the right, and, most of the time, the 
right button cancels the operation. 

Animator brings the capabilities of a 
video studio down to the PC level. A lot 
of powerful stuff is packed into the Ani- 
mator toolbox. As the tutorial advises, 
“During your first weeks with Autodesk 
Animator, explore the program..." With 
a program as complex as Animator, ex- 
pect to take several weeks to figure out 
what you can accomplish and how you 
can do it. 

However, some of the user interface is 
not as well thought-out as it could be, and 
this makes Animator harder to learn. 
Nonetheless, the extensive combination 
of tools, inks, effects, and commands 
makes it practical for the amateur with 
more imagination than ability to create 
spectacular visual effects and incredibly 
complex animations. ІШ 


Sue Rosenberg is a consultant at James 
Martin Associates in Reston, Virginia. 
She can be reached оп BIX as “suer. " 
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IBM’s Current is a 
PIM with many features 
but little depth 


Lamont Wood 


ou would expect that any soft- 

ware from IBM would have to 

be memorable. Current 1.00, a 

$395 personal information 
manager (PIM) running under Microsoft 
Windows, is certainly that. 

Current is an astonishing grab bag of 
desk-accessory-style functionality. Pic- 
torial, numeric, and text databases; 
appointment calendars; telephone dial- 
ers; address lists; form letter generators; 
and hypertext—you name it, and it’s 
probably there. You can invoke this func- 
tionality with a few mouse-clicks. 

The downside is that Current’s func- 
tionality is wide but not deep, and you 
have to work Current’s way or not at all. 
For most users, this might be just fine—a 
simple-to-use package that lets you im- 
mediately computerize most of your of- 
fice work. Depending on how you use 
your computer, Current may be either 
the answer to your prayers or too simplis- 
tic to merit a second glance. 

I ran Current on a 16-MHz Club 
American 386 with 3 megabytes of 
RAM, Hercules monochrome graphics, 
and a 30-millisecond, 40-megabyte hard 
disk drive running Windows/386 2.11. 
Although a mouse is not required, I used 
one for this review. 


The Current World 

With Current, you organize data around 
categories, which are broken down into 
items and fields. If you rendered your 
business card collection as a category, 
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Current organizes a variety of information for уои. 


each card would be an item, and a field 
would be an individual entry from that 
card, such as the name or phone number. 

You relate items in separate categories 
to each other through connections. If you 
have a “to-do” list category, you can set 
up connections between the people you 
need to contact and their entries in your 
business card category. Then, while 
looking at an item in one category, you 
can call up any connected items in the 
other category. Suddenly, you have a 
crude form of hypertext (computerized 
footnotes). 

Meanwhile, your categories are pre- 
sented in six formatted views: report, 
list, book, calendar, Gantt chart, and 
connection diagram. Report and list are 
listings of the items in a category, with 
the list view being limited to two fields 
per item. The book view shows the infor- 
mation as a too-cute graphical represen- 


tation of an open address book. Тһе cal- 
endar is just that, and the Gantt chart is 
the graphical representation of any 
scheduling data in the category. The con- 
nection diagram shows the connections 
in force, although the underlying cate- 
gory items can also be brought to the sur- 
face. (A seventh view, the detail win- 
dow, shows the contents of an individual 
category item.) 

Before items in a category are present- 
ed in a view, you can run them through a 
filter. They can also be filtered on the 
basis of the connections in force. 

All interactions take place through di- 
alog boxes, where you input text in a 
field, or point and shoot at a choice ina 
list. The views appear in their own pop- 
up windows, and you can stack one win- 
dow atop another as you follow more 
connections. If you don’t have Windows, 

continued 
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you can still run Current, since Current 
includes a single application environment 
version of Windows. But with Windows, 
you can take advantage of the Windows 
clipboard, which lets you import text and 
graphics from other programs. (Aside 
from a mainframe terminal emulator, 
Current is the only IBM software offered 
under Windows.) 


Categories and Connections 

Current supplies the building blocks for 
creating your own categories in the form 
of field types. Each item in a category is 
made up of a selection of fields, and each 
field can be one of 13 different types. 
There is the usual text, time, date, nu- 
meric, and currency formats that you 
would expect from most database pro- 
grams. But from there things get interest- 
ing. (Current, incidentally, cleverly in- 
terprets your input to the data fields, so 
that it knows the exact date if you type 
“Thursday” or even “two weeks from 
Thursday.) 

An image format lets you load any 
graphical image imported via the Win- 
dows clipboard into an image field, in ef- 
fect creating an image database. 

A field can also be set equal to a cell in 
Microsoft Excel, the Windows-based 
spreadsheet. The contents of the field 
will change as the cell changes. Simi- 
larly, a calculation field derives its nu- 
meric contents from other fields using a 
formula that you specify. 

You can set up a field as a set of radio 
buttons (i.e., fixed options that you de- 
fine, of which only one can be “‘set”’), or 
as a check box (to indicate a yes or no sta- 
tus). A data-file format lets you set the 
field equal to a data file of another Win- 
dows program, and an attempt to view 
the field invokes that program in a new 
window. 

You can use the special telephone 
number format in conjunction with Cur- 
rent'S automatic dialer, assuming you 
have a Hayes-compatible modem. An- 
other special field can represent the con- 
tents of a canned form letter. 

So, if you were a real-estate agent, you 
could set up a "properties" category. 
The image format could contain pictures 
of the houses you carry. A text field 
could carry your comments. Currency 
fields could carry pricing information, 
summed in a calculation field. Check 
boxes could indicate whether or not a 
house has central heating. With a wider 
range of options, you would use radio 
buttons to show, for instance, whether 
the roof is wood shingle, composition 
shingle, metal, or tile. And you can do 
all this with a few mouse-clicks. 
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supplies the building 
blocks for creating your 
own categories. 


Provided that you also keep a category 
of prospects, you would want to keep 
track of who has looked at what house. 
To accomplish this, you can define con- 
nections that state relationships between 
an item in one category and an item in 
another. In this particular case, you 
would define—by invoking the correct 
command and filling in the blanks pre- 
sented by various dialog boxes—two con- 
nections: *Houses— Visited By—Pros- 
pects” and *Prospects— Who Visited— 
Houses." In other words, each connec- 
tion is two category names connected by 
a verbal phrase. 

Using other dialog boxes where you 
again select category items from lists, 
you can connect the houses that clients 
have visited with the potential buyers. 
Then, any time you call up the detail 
view of a particular item, Current lists 
the connection associated with it at the 
bottom of the window. Clicking on an 
entry in this list will bring up a window 
showing the connected items in the other 
category—the visitors to this house, for 
instance. Then you can call up the detail 
view for each visitor. From that screen, 
you could examine the detail views of any 
other houses that person has visited— go- 
ing in circles if you like, piling window 
upon window. Or you can follow the trail 
of any other connections associated with 
that person. 

Connections need not be assigned 
manually—an automatic connection as- 
signer will use rules that you specify. 
For instance, you can connect al] houses 
with tile roofs to prospect Joe Kiln, be- 
cause you know that's what he wants. 
You can apply the rule to existing catego- 
ries and then leave it in force so it's auto- 
matically applied to new entries. 


Viewing Filtered Data 

Connections are especially useful when 
it comes time to look at your data—to list 
the items in a category. You can, in this 
case, list only the houses that a certain 
prospect visits, or the prospects who 
visited a certain house. After the items 
are listed, you can call up the detail 


screen of individual items and start fol- 
lowing the connection trail. 

But what if you want to see all houses 
within a certain price range and within a 
certain ZIP code? To create such an ad 
hoc display, you can use filters. A filter 
can involve up to four criteria concerning 
the contents of selected fields in the cate- 
gory. The kind of criteria that you can 
use are preset and depend on the field's 
format. With a currency or numeric 
field, you can filter for fields equal to, 
not equal to, greater than, or less than a 
given value. For a date field, you can fil- 
ter for items that are on, before, or after a 
given date. For text fields, you can filter 
for items that contain, do not contain, or 
are equal to a given text string. Each 
field format works a different way. In 
this example, you'd use three criteria: 
one for the ZIP code and two (greater 
than and less than) for the price range. 

When it comes to actually looking at 
the contents of a category, the report 
view is the most interesting. You can 
choose not only which fields will appear 
and in what order, but also which of four 
previously installed fonts will be used for 
that field and for the labels at the top of 
the page. 

You can also have the report show the 
sum and average of selected fields. This 
immediately gives you a flexible flat-file 
database, since the calculation takes 
place after the filtering. Therefore, in a 
travel expense category, you could see 
the sum of all items that involved New 
York and took place in October. The 
views can also be printed out, although 
the book view is simply a listing of the 
fields and does not include the graphical 
booklet representation. 

After defining just the view you want 
with various filters and display options, 


you can name and save it under an icon, 


to be summoned again with a mouse- 
click. You can also tag a particular view 
for later reference in the tagged-views 
windows, but the list is not stored on disk 
for later use. 


Extra Functions 
One of the field formats is the contents of 
a form letter. The letter can be defined as 
the contents of other fields in that cate- 
gory (e.g., name, address, salutation, 
and any other applicable field's contents 
that you have defined) plus the body text 
that you write. Current includes a basic 
word processor and spelling checker. 
You can send a letter to everyone in a 
category or to individuals, and Current 
can log the creation of each letter for later 
reference. 

continued 


When Edison realized 
that genius is “1% inspiration 
and 99% perspiration,” he 
was probably trying to create 
graphics with a standard 
issue, clunky mouse. 

Finally, heres a solution 
that'll help you create, not 
hinder you 

lts WIZ" by CalComp. 

A new mouse that’s so difter- 
ent, we hesitate to even call it 
one. Because it combines all 
the easy-to-use features of a 
mouse and stylus with the 


power огап “intelligent” 
graphics pad to оын еуегу 
pointing, tracing and drawing 
function you do. 

When you draw with the 
WIZ mouse and optional 
pen, it feels just like drawing 
with a marker. In fact, oul 
discover that you can be just 
as detailed and precise. Per- 
haps even more expressive 
and creative. 

What's тоге, WIZ 
unleashes the creativity and 
speed of both you and your 


Everything 


software with optional tem- 
plates for the pad. Because 
WIZ templates put the com- 
mands at your fingertips for 
instant access, 
And for under $200, getting 

WIZ is no sweat. Just see 

our nearest computer dealer’ 


or call 800-458-5888 for more 


inspiration (or information, 


if you preter). 


WIZ by CalComp. 


SS 


WI 


else is just a 
mouse. 
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Rack & Desk - 
PC/AT Chassis 


Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi- 
tive with imports. Why settle for less? 


Found 
perde 
ТІНІН 


1111 


11111111 
т 


Rack & Desk Models 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes 


Doesn't Look Like ІВМ 

Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 

Designed to meet FCC 

204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. е Visalia, CA 93291 


209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 
| FAX 209/651-1353 
| We accept Bank Americard/VISA and MasterCard 


ІВМ, PC, XT, AT trademarks of International Business Machines. 
Drives and computer boards not included. 
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REVIEW 
JACK OF ALL TRADES 


i ee 


Current 1.00 


Company 

IBM Desktop Software 
472 Wheelers Farms Rd. 
Milford, CT 06460 

(800) 472-7699 ext. 294 


Hardware Needed 

IBM PC, AT, PS/2, or compatibie with 
640K bytes of RAM, a 20-megabyte hard 
disk drive, a 3V2-inch or a high-density 
5V4-inch floppy disk drive, and a graphics 
display compatible with Microsoft 
Windows 


Software Needed 
DOS 3.3 or higher 


Documentation 

User's guide; installation guide; quick- 
start and reference manual; application 
guide; Microsoft Windows guide 


Price 
$395 


Inquiry 888. 


The calendar breaks your day down 
into 5-minute intervals, or you can look 
at things on a daily, weekly, or monthly 
basis. As you log appointments, the cal- 
endar charts graphically how much of 
the day is booked and shows overcom- 
mitments. In addition, Current will beep 
you 5 minutes (or whatever interval you 
set) before a scheduled appointment. You 
can enter information into the comment 
field of each appointment and then con- 
nect the information to items in other 
categories. 

Anytime you use the phone number 
field and automatic dialing, you can log 
in the time of the call and other informa- 
tion that you care to record. You can also 
log in incoming calls using a special 
menu command and pop-up window. 

If you have a category with at least two 
dates per item (which can represent a 
start and end date of something), you can 
represent that category as a Gantt chart. 
Scheduling software often employs Gantt 
charts, but all scheduling here has to be 
manual—the Gantt chart is purely a dis- 
play option. Another function lets you 
write an outline (presumably of some 
project) and connect each line to some 
category item—a sort of basic hypertext. 


À Thin Coat of Everything 

The designers of Current chose speed 
over data capacity. To ensure respon- 
siveness, a category can only have 2000 
items. More important, there can be only 
27 connections employed in a category. 
If you want to probe a hard disk full of 


data with hundreds of keywords, Current 
is not for you. 

The “2000 and 27 limit” might not 
seem onerous to most users, however, 
and it does indeed result in speed. Cur- 
rent sorted a category with more than 
1700 items (about 100K bytes) on four 
filter items in about 12 seconds. (How- 
ever, it took about 10 minutes to import 
that file from ASCII.) To do a simple 
sort of the file (from a report window) by 
field took only a couple of seconds. 

Current comes with context-sensitive 
help screens to coach you through every 
dialog box and has a thorough tutorial. 

Current’s word processor hardly im- 
proves on Windows’ own notepad facil- 
ity. (However, the form-letter text is ac- 
cessible by the clipboard, so you can 
move it easily to a real word processor.) 
The report view can serve as a flat-file 
database, but it’s limited to sorting, add- 
ing, and averaging the data—forget so- 
phisticated trend analysis. The provision 
for a calculation field does not make 
Current a spreadsheet, since a calcula- 
tion field cannot use the contents of an- 
other calculation field. 

The idea of an image database be- 
comes less intriguing when you learn that 
you have to load each image separately 
through the Windows clipboard. I also 
found clicking all the connections in dia- 
log boxes to be tedious, and the limit of 
27 connections began to seem merciful. 
You can load data from the clipboard, but 
only one field at a time. You can import 
raw data from DIF, dBASE, and ASCII 
files, but the system’s rigidities get in the 
way. For instance, each item has to have 
a “name” field. My dBASE financial 
transaction file did not have unique 
names for each transaction, so I refor- 
matted it to assign an ID number to each 
one. Current imported the ID numbers 
as text (names have to be text, it turns 
out), and so, after sorting, the items were 
ranked 1, 10, 100, 1001, 1002, and so 
forth. 

But you can’t be all things to all users. 
Current is aimed at the person who needs 
to do many things superficially—a mid- 
dle-level manager, for instance, who pri- 
marily oversees other individuals. (In 
fact, the tutorial examples concentrate on 
projects and the assigning of tasks to 
people.) If that description fits your job, 
then Current may be for you. Otherwise, 
you had better look for specialized 
software. Ш 


Lamont Wood is a computer journalist, 
desktop publisher, and data broker living 
in San Antonio, Texas. You can reach him 
оп BIX as “lwood.”’ 


25 Cartridges іп One! TM— 


172 fonts and 20 symbol 
sets in one cartridge. 


2 
e 


n 
шщ Not that long ago printing 


with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 


Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in- 
creased symbol set support 
including international symbols, 
currency and diacritical marks. 


25 Cartridges in One! is ideal 
for almost any type of applica- 
tion—like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 


Now that it's loaded with 172 fonts and 20 symbol sets, 


compatible with the HP Laser- 
Jet Series II, IID, and the new 
HP LaserJet IIP. 


For the dealer that carries 25 
Cartridges in One! in your area, 
call Pacific Data Products at 
(619) 552-0880. 


P A C | Е | С Pacific Data Products— 


Plug into Power 
DATA PRODUCTS 


9125 Rehco Road, San Diego, CA 92121 25 Cartridges in rie trademark of a pe ы 4 Inc. All 
(619) 552-0880, Fax: (619) 552-0889 manufacturer respectively © 1989 Pacific Data Products, Ine. 
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"Best Buy.." Special! 


Complete with Intel's 8038685 X-16MHz CPU, IMB 
RAM, choice of 1.2MB or 1.44MB floppy, paral- 
lel & serial ports, 1:1 interleave controller 

and enhanced 101-Key Keyboard 

(See below). 


When PC M 


Get all the hardware you need to 
start computing today! 


ACMA 286/12 
Desktop System 
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Complete 286 Busi 


/ 


FREE Surge Protector and Printer Stand 
ACMA's 286/12 with Intel's 80286/12МН2 CPU - New Enhanced 


AT CHIPSet - AMI BIOS - 0 wait state - page mode interleaving 
- 512K RAM expandable to 8MB - 80287 math coprocessor 


— 45 Day Money-Back Guarantee! — — 
— Intel 80286-12 CPU running at 


— Intel 80386SX-16MHz CPU 


45 Day "Risk Free" Money-Back Guarantee 

Two Year System Warranty 

Unlimited Lifetime Toll-Free Technical Support 
Replacement Parts Air Expressed To You FREE! 


Fastest Delivery In The Industry 
Ownership Made Easy With Flexible Purchase Programs 


Hearing And Speech Impaired TDD Service 


Magazine searched for words to 
describe Acma, 


the chose... 


ACMA 386/20 ACMA 386/25 
Professional System Business System 
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ACMA 386SX 
Executive System 
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— 45 Day Money-Back Guarantee! -- 45 Day Money-Back Guarantee! 
— Intel 80386-20 CPU running at — Intel 80386-25 CPU running at 
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45 Day Money-Back Guarantee! 


6/12MHz (keyboard switchable) — . . Chips & Technologies "NEAT" 6/8/16/20MHz 6/8/16/25МН2 
d im жетіге Pega Aa AM mie — Chips & Technologies "NEAT"  CHIPSet, and AMI BIOS — AMIBIOS — AMIBIOS 
: parallel and seríal ports - eight expansion slots - 200walt UL CHIPSet, and AMI BIOS — {MB 32-bit high-speed RAM — 1MB 32-bit high-speed RAM, — Cache Upgrades: 32K or 64K 
approved power supply - enhanced 101-key keyboard - | 7 512K RAM, expandable to МВ on — 9 wait state with page mode expandable to 16M8 cache options available 
(192/38 cps) - 6 parallel printer cable - ten diskettes - computer | ~ 0 wait state & page mode — Shadow RAM (ог system & video interleaved architecture expandable to 16MB 
05/2, Unix, Xenix and Novell compatible. Upgrade with EGA | — 384K Shadow RAM w/1MB option — Supports EMS/LIM 4.0 system & video BIOS relocation interleaved architecture 
or VGA displays and/or larger hard drives and printers. — Eight expansion slots — Supports 80387SX math — Supports EMS/LIM 4.0 — Shadow RAM for lightning-fast 
— 200W UL, CSA & TUV approved coprocessor — Supports 80287, 80387 and systam & video BIOS relocation 
power supply (110/220У) — Seven expansion slots Weitek math coprocessors — Supports EMS/LIM 4.0 
386SX Color-VGA Package — Supports EMS/LIM 4.0 — 200W UL approved power supply ~ Eight expansion slots offer — Supports 80287, 80387 and 
an Iz; ФО OAR — Supports 80287 math coprocessor _ ROM.based setup tremendouse growth Weitek math coprocessors 
wail Ly DL ‚4 ж — 1.2МВ or 1.44MB floppy drive — 12MBor 1.44MB floppy drive — 200W UL, wy Mee — Eight expansion slots offer 
EE Surge Protector and Printer Stand | — Highperformance 1:1 interleaved _ 14 interleaved dual hardtoppy cie eb қоғамнын 
ACMA's 3865X with Intel's 80386SX-16MHz CPU- AMI BIOS - dual hardfloppy disk controller ое controller ST онар, uo ret mn 
New Enhanced AT CHIPSet - 0 wait state - page mode inter- | — Parallel, serial 8 game ports — Parallel, serial & game ports — 1.2MB or 1.44MB floppy drive »- ^ "s Ae 4-4 
leaving - 1MB RAM -803875Х math coprocessor support-eight | — Clock calendar wibattery back-up — ap — Highperformance 1:1 interleaved — 7 SUN- 
expansion slots - 200watt UL approved power supply - | — Enhanced 10t-keykeyboad — — rigen на UP dual hard/floppy drive controller — 1.2MBor 1.44MB floppy drive 
40MB/28ms hard drive - а 1.2MB or 1.44MB floppy drive - |  UsersGuide& "Easwiew stand — ылы сыла. ae — Parallel, serial & game ports — High performance 1:1 interleaved 
parallel and serial ports - enhanced 101-key keyboard - 16-bit inia ^ ME. User's Guide &'Easyview'stand _ Cic. calendar wibattery back-up | dual hard/fioppy drive controller 
VGA card and VGA color monitor with tit/swivel stand - | — MSFC-DOS, OSi2. Unix, Xenix — — MS/PC-DOS, OS/2, Unix, Xenit _ Enhanced 101-key keyboard — Parallel, serial & game ports | 
Panasonic 1191 printer (240/48 cps) - 6 parallel printer cable - “thai and Novell compatible — User's Guide & "Easwiew’ stand - Clock calendar w/battery back-up | 
ten diskettes - computer paper - User's Guide and "Easyview" | — Choice of Mini ог Standardcase . Choice of Mini or Standard case | ihn MEM гу dam 
stand - MS-DOS, PC-DOS, OS/2, Unix, Xenix and Novell com- (Vertical case $175) (Vertical case $175) ж et bee Оз, Unix, Көлік User's Guide & " жегі. | 
patible. Uprgrade with various video options and/or larger hard | - 2 year warranty — 2year warranty ce —- wie Е ed dino rni mu 
drives and printers. ; Win Montor & Mono EGA VGA Commercial leases start at $40/mth." — Standard case ( artical case $175) = pv sap ы Xenix 
259 $1,559 $1,659 "agma Mono EGA VGA — 2year warranty E 
erint ae $1,699 $1,799 б5М828ль $1,695 $1,995 $2,095 Commercial eases start at 56min." — Standard case (Vertical case $175) 
Complete 386/ 20 Power Package жу | 1204 B/28ms $2 095 $2 395 62 495 шшш» Mono EGA VGA  — 2yearwaranty 
"lxx € TAT 286/16 эш. шш 65МВ/8тв $2,099 $2399 $2,499 Commercial leases start at $72/mih." 
- ` m y c, - With Montor & Mono EGA VGA dipan 120MB/28ms $2,499 $2,799 $2,899 ҚА Mono EGA VGA 
FREE Surge Protector and Printer Stand 40MB28ms $1,459 $1,759 $1,859 e E 


АСМА» 386/20 with Intel’s 80386/20MHz CPU - AMI BIOS - 0 


B0MB/28ms 91,599 $1,999 $2,099 
wait state - page mode interleaving - 1MB RAM expandable to à; 


16MB - 80387 math coprocessor socket - built-in ROM based Video 
setup - 1.2МВ or 144MB floppy drive - 65MB (28ms) hard drive Comb 

- 4:1 interleaved hard/floppy controller - parallel, serial and game ombos 
ports - eight expansion slots - 200 watt UL approved power Ship Free!" 


supply - enhanced 101-key keyboard - 16 bit VGA card - Color 
VGA monitor - Panasonic 1124 (24 pin NLQ) printer - 6' parallel 
printer cable - ten diskettes - computer paper - User's Guide and 
"Easyview" stand - MS-DOS, PC-DOS, OS 2, Unix, Xenix and 
Novell compatible. Upgrade with hard drives, tape backups and/or 
printers. 


NEC 3D Monitor, & АТ! Video Card With 
Mouse (PC Mag. Editors Choice 6/39) $890 
Hyundai Color VGA Monitor & Acma VGA 
Video Card $458 
Hyundai EGA Monitor & Acma EGA Video 
- Card $419 
We accept Visa, Mastercard (no surcharge), American Express, C.O.D, via certilied check, qualified P.O.'s, money orders, wire tran 


120MB/28ms $2,799 $3,099 $3,199 


lyss9 Open 7 Days A Week! 


Now, for a limited 
time, get PFS: First 
Choice for $89 
when you purchase 
any Acma com- 
puter. You save a+ 
most 60% off the 
regular retail value 
of $149! 


Hearing & Speech Impaired TDD 800-456-8901 


Mon - Fri 7am to 6pm, Sat - Sun дат to 3pm PST 


117 Fourier Ave., Fremont, CA 94539 (415) 438-4400 (415) 438-4408 Fax 


sters, and personal checks (allow 7 days to dear). Cash, check or wire transter prepayments get 1% discount. Add 3% for shipping and handling ($3 


тіл.), or 4% for second day air on systems. In California add 7% sales tax. Call for shipping costs for Military addressed (APO/FPO), or if outside the continental United States. 45 day money back guarantee does not include monitors, accessories, return shipping and handiing. 
Software, accessories, printers, monitors and shipping are not refundable. Replacement parts are cross-shipped via 2nd day air at Аста'ѕ expense with an approved АМА. Customers assume all responsibilities and costs for retuming defective parts 10 Аста. We are not responsble 
for errors in typography or photography, and reserve the right to substitute equivalent, or better, parts. Prices and specifications are subject to change without notice, and all brand names are registered trademarks of their respective companies. "Two year system warranty -151 year 
parts and labor, 2nd year labor. Products not made by Аста are covered by the manufacturer's warranty. Commercial leasing is for qualified businesses only, and the amount listed is based on a 36 month, zero down, $1 buy-out lease on basic configurations. ** Free shipping of 


Video Combos is by UPS ground , and covers the monitor and video card when purchased seperately from any other products. 
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Origins is a fast, 
easy-to-use 2-D and 3-D 
competitor to AutoCAD 


Don Crabb 


t's tough to keep track of the explo- 

sion of programs in the Macintosh 

CAD market. Programs that handle 

two-dimensional mechanical and 
electrical drawings lit up the market- 
place during 1988. The biggest PC CAD 
programs, AutoCAD and VersaCAD, 
were released as Mac programs. Major 
vendors, such as Claris (ClarisCAD), 
even jumped into the fray, taking on 
smaller companies' products, such as 
MacDraft, Pegasys, PowerDraw, MGM- 
Station, and Dreams. Three-dimension- 
al visualization programs, such as Mini- 
CAD and SpaceEdit, were also released 
for the Mac. Even basic 3-D solids-mod- 
eling programs, such as Mac3D, found 
eager audiences. 

Origins 1.0, from Deltasoft, is a new 
entry into this crowded Mac CAD mar- 
ket. It boasts the 2-D drafting prowess of 
AutoCAD and VersaCAD plus easy-to- 
use 3-D surface-modeling capabilities. 
Additionally, Origins' basic 2-D draft- 
ing functions are in a league with Claris- 
CAD's first-rate ease of learning and 
use. To make it an even more attractive 
package, Deltasoft sells the color version 
of Origins for only $595. 

One thing Origins is not, however, is a 
true solids modeler. Although it does 
3-D surface modeling and can integrate 
wire-frame, surface, and solid geometry 
together in any drawing, it lacks a solids 
modeler's geometric and construction 
orientation. Deltasoft expects to remedy 
this soon with an extension program 


APPLICATION REVIEW 


Fast and Easy 
CAD on the Mac 
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Origins can integrate wire-frame and solid geometry in a drawing. 


called Origins Solids. You'll be able to 
access solids directly from Origins, so it 
will be fully integrated with Origins’ 
surface-modeling features. 

Origins lets an engineer, drafter, ar- 
chitect, or designer manipulate lines, 
points, and geometric primitives to pro- 
duce precision drawings representing 
things as diverse as building floor plans, 
electrical system drawings, and mechan- 
ical systems. 

The program includes the necessary 
tools for you to produce exact wire-frame 
and surface-model drawings. Origins 
does not include a numerical control in- 
terface, so you can't control machine 
tools, robots, or other mechanical equip- 
ment directly. 

With Origins, full-time engineering 
professionals have the sophisticated 
CAD tools needed to draw the compo- 
nents and systems that others build. Un- 


like AutoCAD and VersaCAD, Origins 
is accessible to the casual user. Besides 
being easy to learn and use, Origins is 
less expensive than its immediate compe- 
tition. It is priced far below AutoCAD 
($2995) and VersaCAD ($1995). It even 
beats ClarisCAD's $795 price. 


Drawing on Origins 
Unlike AutoCAD, which is clearly a port 
of the PC version and retains that ver- 
sion's difficult interface, or VersaCAD, 
which adopts a minimalist interface ap- 
proach (and suffers from Mac interface 
lapses of its own), Origins was designed 
from the ground up for the Mac. In fact, 
Origins will even run on a Mac 512KE 
and Mac Plus, something that VersaCAD 
and AutoCAD can't do. 
When you fire up Origins, you will 
quickly get a display that automatically 
continued 
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Origins 1.0 


Company 
Deltasoft, Inc. 
P.O. Box 55089 
Tulsa, OK 74155 
(918) 250-5594 


Hardware Needed 

Mac 512KE, Plus, SE, SE/30, Il, Hx, Ilex, 
or сі with two 800K-byte floppy disk 
drives or one 800K-byte floppy disk 
drive and one hard disk drive; a math 
coprocessor is recommended 


Documentation 
User's guide; reference card; quick- 
reference guide 


Price 
$595 


Inquiry 889. 


sizes itself to take advantage of all your 
screen real estate. On my 19-inch Super- 
Mac color monitor, Origins filled the 
screen from side to side and top to bottom 
with its menu bar, tool palettes, and four 
view drawing windows (e.g., top, bot- 
tom, side, and orthographic/perspective 
views). 

The Origins menu bar contains the 
usual File and Edit items, plus Specifi- 
cations, Design, Precision, Font, Style/ 
Size, and Help. On-line help is particu- 
larly strong, and a separate HyperCard 
learning stack augments it. 

To create a new drawing, you just go to 
the File menu and select the submenu 
"Create a New Design." Then you start 
using Origins’ built-in palette of lines, 2- 
D and 3-D objects (e.g., rectangles, cir- 
cles, ovals, triangles, cylinders, cubes, 
pyramids, polygons, arcs, Bezier 
splines, strings, and 3-D surfaces), and 
symbols to construct your design. You 
convert 2-D drawings into 3-D surfaces 
using the extrude tool. All the geometric 
primitives allow composition attributes, 
such as hollow-shell, solid-parallel 
frame, or solid, so you can flesh out 
these objects to look the way your design 
requires. I put together a simple 2-D 
drawing of a house in about an hour, 
without even pulling the shrink wrap off 
the manual. 

Once you've created your drawing, 
you can then spruce it up so that it goes 
from being a simple affair to a real draft- 
ing image. You can automatically calcu- 
late and display your objects dimen- 
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FAST AND EASY CAD ON THE MAC 


sions, annotate sections, and rescale 
everything in either English or metric 
measurements. 

Editing and modifying drawings are 
also a snap with Origins' combined point 
and object orientation. Object orienta- 
tion, similar to the object orientation of 
more familiar Mac drawing programs, 
lets you move individual objects around 
on the screen, relative to all the other 
objects you've created. Point orienta- 
tion, on the other hand, is one of Origins' 
big claims to fame. With point orienta- 
tion, you can select a cluster of points or a 
single point to be modified within an 
object. I don't know of any other Mac 
CAD program with this useful editing 
feature. 

Like other Mac CAD programs, Ori- 
gins has a full set of editing and basic 
2-D geometric functions. You can trans- 
late, rotate, resize, skew, tilt, fillet (and 
inverse-fillet), extrude, mirror, dupli- 
cate, zoom, pan, chamfer, and flip your 
drawings and parts of them. Since you 
can also specify precise geometric parts 
with Origins, it's easy to find intersec- 
tions, centers, percentages, and other lo- 
cations within a complex geometric 
drawing. 

Origins supports all the industry-stan- 
dard paper sizes for plotting and print- 
ing, plus many other custom sizes that 
you can define. You can select any line 
widths you like, along with customized 
fill and crosshatching patterns. You can 
also plot up to 256 layers in a single 
drawing so that you can use Origins for 
electronic CAD; however, it does not 
come with the special electronics symbol 
libraries needed for PC board or VLSI 
design, nor does it include VLSI cell 
geometric and optimization functions. 

Origins will print to practically any 
Mac-compatible printer and most Mac- 
compatible plotters, including my Hew- 
lett-Packard 7442 eight-pen flatbed 
plotter. 


hen you 
fire up Origins, you get 
a display that 
automatically sizes itself 
to take advantage of all 
your screen real estate. 
a 


3-D Prowess 

Although Origins can’t do true solids 
modeling, it does integrate wire-frame, 
surface, and solid geometry in a unified 
database representation. The program 
also supports math coprocessors for 
making these unified calculations. Ori- 
gins’ 3-D surface-modeling capabilities 
let you create and render both wire- 
frame and shaded 3-D surface models. 
To make these renderings more realistic, 
Origins removes hidden lines auto- 
matically. 

Solids modeling takes into account the 
properties or characteristics of the solids 
it has modeled, so that data such as mass, 
center of gravity, and surface tension can 
be evaluated. In other words, solids 
modeling tries to deal with the world in 
real terms. On the other hand, 3-D visu- 
alization techniques do not. You can 
make a 2-D or 3-D wire frame appear as 
a solid model using 3-D visualization 
techniques; you can then move the object 
around in space to get a better idea of 
how it should be microdesigned. The dif- 
ference is that 3-D visualization tech- 
niques don’t process any information 
about the properties of the solids you 
have rendered, so you don’t know the 
mass or center of gravity for a particular 
object you’ve created on the screen. 

A separate 3-D viewing mode, where 
you can’t edit the renderings, lets you 
view vector, raster, or PICT2 3-D files. 
Like 2-D designs created within Origins, 
such 3-D views allow for real-time rota- 
tion, panning, and zooming. You can 
even do cutaway, transparency, and per- 
spective calculations that let you effec- 
tively “fly” about within a 3-D surface 
model and examine it from different 
viewpoints. This capability comes in 
handy for architectural CAD, where you 
need to validate interior designs. 

The biggest problem with Origins’ 3- 
D solids viewing is the time it takes to so- 
lidify a wire-frame drawing. My simple 
house drawing, which contained fewer 
than 300 primitives, took almost 30 min- 
utes to render as a solid. Once rendered, 
it was easy to zoom, pan, and manipulate 
the view, but that rendering time made 
the process far from interactive. 

A more complicated drawing of the 
space shuttle Columbia (which I im- 
ported into Origins using the Claris 
Graphics File Translator, since Origins’ 
optional file translator was unavailable at 
press time) was even more problematic 
when rendered as a solid. It took more 
than 4 hours to turn a wire frame into a 
partial wire-frame, partial cutaway solid 
rendering. This drawing was composed 

continued 
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It’s time to consider computer- 
aided design and draftin 
(CADD). Join over 200000 
users who create better draw- 
ings faster with Generic CADD. 
From simple floor plans to 
detailed engineering draw- 
ings, there's a Generic CADD 
solution to all your draw- 

ing needs. 


Get started quick with The CADD Starter Kit. 
Computerized drawing is easier than you think. 
Create your own drawings and designs in just hours 
using the Starter Kit's step-by-step tutorials, sample 
drawings and pre-drawn design symbols. 


Draw like a pro with CADD Level 3. Draw 
blueprints, floor plans and schematics just once... 


Generic CADD. 
A better way to draw. 


©1990 Generic Software, Inc. Generic 
Software is a Trademark of Generic Software, 
Inc* Offer good through May 31, 1990 in 
the U.S. and Canada only. 
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Circle 110 on Reader Service Card (DEALERS: 111) 


FOR SALE: DRAWING BOARD, T-SQUARE, 
DRAFTING PENS...BARELY USED. 
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then revisions are just a "stretch; 
"move" or “copy” away. You 
can enhance your image while 
saving time with this precision 
drawing tool. 


Powerful PC CADD starts 
at under $200. Order either 
Generic Software program now 
and you'll receive FREE a copy 
of the book, "Converting to 


CADD-A Beginner's Guide to Computer-Aided 
Design!’ Just note on your registration card that 
you saw this offer? 


It's a real bargain. See your local software 
dealer to buy the right Generic CADD product for 
you. Or call us at 800-228-3601, ext. 703 (U.S. 


and Canada) for the dealer nearest you. 


11911 North Creek Parkway South 
Bothell, WA 98011 

800-228-3401 ext. 703 

FAX 206-483-6969 


Circle 286 on Reader Service Card 


Fault Tolerant 


Microframe™ 


• “Hot Pluggable" 
Peripherals 

е Zero Down Time 

e Mirrored Hard Disks 

* Up to 128 Ports 

* 2.4 GBytes, 33 MHz 


CALL TOLL FREE: 
1-800-229-4220 
Home Office: 
219 North Milwaukee Street 
Milwaukee, WI 53202 
(414) 272-4220 FAX: (414) 272-1338 
| Marketing and Sales Office: 

2101 Webster Street 


Oakland, California 94612 
(415) 446-7888 FAX (415) 446-7887 
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FAST ORIGINS 


Origins proved notably faster than AutoCAD and VersaCAD working with a 
drawing of the space shuttle Columbia. (Times are in seconds.) 


Open file Save file 


Origins 
AutoCAD 
VersaCAD 


Redraw 


Pan left 
to right 


Zoom window 
(50 percent) 
and redraw 


2.5 1.9 
3.3 3.0 
5.0 М/А 


Notes: All benchmark results are the average of 10 timings and were made using a half solid, half wire-frame drawing of 
the space shultle Columbia, originally rendered in AutoCAD and saved іп IGES and РІСТ2 formats. All three packages 
were tested on a Mac Il with 8 megabytes of НАМ, a 40-megabyte Apple internal hard disk drive, а 180-megabyte 
Jasmine external hard disk drive, a SuperMac high-resolution 19-inch color monitor, a SuperMac Spectrum/8 NuBus 
video card, System 6.0.3/Finder 6.1, no MultiFinder, no RAM cache, and minimal fonts, cdevs, and INITs. 


N/Az not applicable. 


of over 2000 primitives, so it's a fairly 
complicated design. 

Despite the poor speed of its 3-D so- 
lidification, Origins is fast. Deltasoft 
claims that its generally good perfor- 
mance is because Origins is written in 
68000 assembler code. Indeed, Origins 
was faster than AutoCAD, VersaCAD, 
ClarisCAD, Dreams, and most other 2-D 
CAD programs I tried. To give you some 
idea about Origins' speed, I timed sev- 
eral functions using the Columbia draw- 
ing (before it was made solid) and com- 
pared those to the same timed functions 
in AutoCAD and VersaCAD. The results 
of these benchmarks are shown in the 
table. By and large, Origins was faster 
than either program at every timed task. 


Compatibility and Glitches 

Origins saves files in its own format, and 
it uses Clipboard, PICT, and PICT2 files 
directly. It can't, however, read IGES, 
DXF, FEA, CAM, or other CAD format 
files directly. Deltasoft sells a file trans- 
lation program to overcome this file 
compatibility problem, but it wasn't 
available when I wrote this review. In 
contrast, AutoCAD and VersaCAD can 
both read and write to IGES files, which 
have become a sort of industry standard 
in CAD file interchange. 

The program is quite slow on anything 
less than a Mac II-class machine (includ- 
ing the SE/30), and you'll really miss not 
having color capabilities for rendering 
different layers and objects. Origins 
works best on an 8-bit color Mac II, IIx, 
Псх, or IIci, with a large-format high- 
resolution RGB monitor. 

I ran into several annoying glitches 
while testing Origins; most of these oc- 
curred while using the Columbia draw- 
ing. The program would freeze, the cur- 


sor would die, the screen manager would 
get trashed, and the drawing window 
would go blank or the entire screen 
would break up, requiring a hard reboot. 

After spending almost a week trying 
to get help from Deltasoft’s technical- 
support line, the company finally got 
back to me with a fix. Under Multi- 
Finder, you can’t use the program with 
the default memory size (1024K bytes). 
Increasing the MultiFinder region to 
2048K bytes fixed those problems. Dur- 
ing benchmark testing, though, I did not 
use MultiFinder. 

I also ran into several other annoying 
little quirks that mostly involved screen 
redraws jerking along. Deltasoft did not 
have any fixes for these quirks, except to 
say that a bug fix release would be ауай- 
able sometime this year once the Solids 
program has been released. 

If you need direct compatibility with 
IBM PC CAD programs, then you'll be 
better off buying either of the much more 
expensive AutoCAD and VersaCAD pro- 
grams. Even the most accurate file trans- 
lation programs will lose some of your 
geometric database when you translate 
from these formats to Origins. If you 
don’t need IBM PC CAD compatibility 
and want an easy-to-use and powerful 2- 
D CAD and 3-D surface modeler, then 
Origins is quite a buy. If the promise of 
Origins Solids is fulfilled, you could put 
together a full-fledged 3-D solids-mod- 
eling system on your Mac for well under 
$1000. That's quite a feat. a 


Don Crabb is the director of laboratories 
and a senior lecturer for the University 
of Chicago department of computer sci- 
ence. He is also a contributing editor for 
BYTE. He can be reached on BIX as 
"decrabb. " 


BAYTECH 
MULTIPLEXER- 


CONTROLLER 


ONTROL & DATA 
NUUUISLITUN 


Enter the picture...the BayTech H-Series 
Multiport Controllers—stand-alone multiplexers 
that connect one host computer to as many as 
25 peripheral devices. By cascading, the number 
of devices you can connect is practically unlimi- 
ted. Full duplex transmission of asynchronous 
data is provided at speeds up to 58,400 bps. 
These intelligent multiports will operate with 
any RS-232C serial computer or peripheral 
device. (Optional RS-4224). 

The H-Series models have been used ex- 
tensively in each of these areas: 


€ security and environmental sensing, to im- 
prove monitoring capabilities for large and small 
businesses 


Courtesy арнай Protection 

Services. 
è medical data monitoring environments, where 
speedy responses are vital and critical informa- 


tion must reach the host computer immediately 


ey 
~ i = * s 
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Courtesy Siemens Life Support Systems. 


© industrial robotics-control environments, 
where multiple numerical or assembly-line 
machines can be centrally controlled 


Courtesy Ford Motor Company. 


€ data exchange among point-of-sale devices, 
through which a myriad of business equipment 


can be operated from one computer | 


Courtesy Hugin Sweda. 


IX MODES OF 
ІМІЛТІРІ ЕХІМС 


To meet individual needs, these flexible, 
multifunctional devices are easily tailored by 
selecting one of six modes of multiplexing: time- 
division, port expansion/sharing, and four modes 
of buffered message multiplexing. In a typical 
application, the host port may be connected toa 
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computer and the peripheral ports may be con- 
nected to such devices as: bar code readers, cash 
registers, fire alarms, numerical machines, 
modems, plotters, printers, security systems, 
and terminals (see illus.). 


RODUCT 
SUPPORT 


BayTech offers unlimited hotline technical 
support before and after you purchase a unit. 
Designed and manufactured in the USA, the reli- 
able H-Series is UL- and CSA-listed and fully 
соуегей Бу a one-year warranty. 

So put yourself into the picture...call us 
today to learn about the many ways the H-Series 
Multiplexer-Controllers can benefit your 
business. 


Bay Technical Associates, Inc. 

Data Communications Products Division 
200 N. Second Street, P.O. Box 387 

Bay St. Louis, MS 39520 USA 

FAX: 601-467-4551 

Phone: 601-467-8231 or toll-free 


800-523-2702 


Now tt costs 
less to protect your 
little ones. 
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With AccuSaver™ soft- protection in a smaller package. 


Introducing 
ware, everything’s saved Апа there’s an Accupower 


Accupower." 


The first com- and restored automati- designed to protect your entry- 
plete UPS protection "е cally—even if you're not level PC, your networks, file 
designed to fit on every desk ~ there. Thanks to a tech- servers, all the way up to engi- 
top. And into every budget. nological breakthrough, you neering workstations. 

With Accupower, you get com- actually Tò see how easy it is to pro- 
plete protection from the spikes, getmore tect your little ones—and all the 
surges and brownouts that hap- 5 m d М c1 time and data you've put into 
pen dozens of times a year. And x "Ж them—see your Emerson dis- 
if the power ever fails, you'll get -  tributor today Or call us at 
up to ten minutes - = M. 77 1800-Back-UPs. 


ofpowersoyu = @ = 
can keep on work а. а SO = 
ing and shut down = >: 

safely, "oir = e protect the ones you love. 


Model 20 Model 40 Model 50 Model 
Available through your local Distributor: Avnet Computer Technologies (800) 877-2226, RMA Microtech (314) 726-0195, Pioneer Technologies Group (800) 227-1693. 


t 1989 Emerson Computer Power, a division of Emerson Electric. 
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Where Were You When the Lights Went Out? 


he slings and arrows of outrageous 

(or nonexistent) AC line power make 
a backup power supply a necessity if you 
use a computer for more than a few hours 
a day. With the heavy-duty batteries and 
electronics needed to keep a fully loaded 
PC running, most backup power supplies 
are big, heavy, expensive, and ugly. 

Emerson Electric, a venerable name in 
electrical appliances, has taken a differ- 
ent approach to backup power supplies. 
Its AccuCard fits inside your system unit. 

AccuCard’s battery measures 1% by 3 
by 1% inches and plugs into the side of a 
half-length PC add-in card. This makes 
for an odd, side-heavy arrangement that 
nonetheless is a perfect fit for the right- 
most (next to the power supply) expan- 
sion slots in most standard PC cases. 

Installation was easy. I just unplugged 
the power connections to my system’s 
motherboard, plugged them into the Ac- 
cuCard, and used a patch cord to connect 
the AccuCard to the power connections. 

A battery this small simply doesn’t 
have the capacity to keep a fully packed 
system powered up for a long period of 
time, so Emerson does things different- 
ly. Included with AccuCard is Accu- 
Saver, a memory-resident program that 
takes up a paltry 8K bytes of RAM. Ifthe 
AC line power to your system fails for 
more than 1 second, AccuSaver kicks in 
and saves an image of your machine’s 
state (registers, RAM contents, and so 
on) to disk. It then shuts down the sys- 
tem. The whole process usually takes 
less than 15 seconds, depending on how 
large your system’s memory (and how 
fast your hard disk drive) is. 

When the AC power returns, the Ac- 
cuSaver software restores your system to 
where it was when the lights went out. It 
works flawlessly. My AT clone has a 
board in every slot. Even though Accu- 
Card is rated at 86 watts, it had no prob- 
lems when I unplugged my system’s 


Reviewer's 
Notebook 


Reviewer's Notebook is a 
compilation of brief reviews and 
updates to previously published 
evaluations. BYTE will publish 
Reviewer’s Notebook each month 
as Space permits. 
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power cord. When I plugged the cord 
back in, I was quickly returned to where 
I'd been. If you're worried about data se- 
curity, AccuSaver's setup software gives 
you the option of password access before 
it restores the system. 

At $249, AccuCard costs about half as 
much as a standard backup power sup- 
ply, and its autosave feature offers dis- 
tinct advantages over the usual manual 
method of saving data and shutting down 
a system during a power failure. But Ac- 
cuCard is not a magic answer to power 
glitches, nor does it claim to be. It does 
not have built-in surge suppression. (But 
because it floats full-time on the DC 
lines, it does act as a buffer between the 
motherboard and the power supply.) 

Since AccuCard is designed for a sin- 


The Emerson 
AccuCard fits 
inside your PC 
and provides 
backup power. 


gle user, you still need a standard backup 
supply for a file server or a multiuser sys- 
tem. But AccuCard is inexpensive and 
easy to install, and it does what it claims. 
And if you've ever lost a day (or more) of 
work to a power failure, you know that 
$249 is a reasonable investment for peace 
of mind.—Stan Miastkowski 


AccuCard 

Emerson Electric Co. 
Computer Power Division 
3300 South Standard St. 
P.O. Box 1679 

Santa Ana, CA 92702 
(714) 545-5581 

$249 

Inquiry 854. 


A Disassembler for the Curious 


Р rofessional programmers have long 
relied on disassemblers to unravel 
machine language instructions and view 
generic assembly language. But simple 
disassemblers, like Microsoft’s Code- 


View, won’t help you examine the result 
of a program’s I/O calls, the invocation 
of operating-system functions, or com- 
plex jumping or branching sequences. 
continued 
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Enter Dis-Doc Professional, a stand- 
alone disassembler that quickly takes 
apart complete programs. Dis-Doc rec- 
ognizes .EXE, .COM, and device-driver 
files, and it includes a utility to unpack 
LINK-compressed .EXE files. Dis-Doc 
names branch labels with a letter and a 
hexadecimal label address, so the labels 
are in numerical order and easy to find. 

I had some trouble with the installation 
program hanging my system; the instal- 
lation software crashed if I denied it per- 
mission to change my AUTOEXEC.BAT 
file. But once it was installed, Dis-Doc 
loaded and ran without any problems. To 
start, I used something simple: the stan- 
dard MS-DOS TREE.COM program. 
Dis-Doc disassembled the file in its in- 
teractive window. Here, I used cursor 
keys or my Microsoft Mouse to move the 
cursor about and look at the code that 
Dis-Doc generated. Since the program 
recognized TREE.COM as a .COM file, 
it knew what registers the file would con- 
tain and commented the source code ac- 


cordingly. For example, a PUSH BP 
early on in the code was commented to 
; save the argument pointer. 

Dis-Doc paused at times to disassem- 
ble more of the file as I scrolled. While 
annoying for a small file, it lets Dis-Doc 
disassemble even the largest executable 
files without running out of memory. 

After viewing the file, I saved the as- 
sembly output as a file. I was impressed 
that the program assembled without any 
trouble or editing. The convenient Edit 
menu let me add labels and change data 
types. If the assembler had incorrectly 
marked a listing area as data, I could eas- 
ily rename it as program code (or vice 
versa). Also, if Dis-Doc marked a range 
of data as code, I could use the Data 
Block choice in the Edit menu to change 
the designation to initialized data. 

The package is designed to review 
small sections of existing code, rather 
than to completely reengineer existing 
applications. Nevertheless, Dis-Doc pro- 
vides strong support for disassembling 


Flat Color Display Brightens Macs 


C olorPage 15 from E-Machines pro- 
vides a 15-inch, flat-screen display 
and impressive color for Mac users who 
might otherwise settle for Apple's 13- 
inch color monitor. Obvious ColorPage 
benefits are its 768- by 576-pixel resolu- 
tion (versus Apple's 640 by 480 pixels) 
and its larger format—a full page, com- 
pared to the three-quarter-page Apple 
display. But the $2095 price may be high 
enough to make Mac users think twice 
before choosing the ColorPage. 

The monitor and video board display 
256 out of 16.7 million possible colors. 
The monitor's noninterlaced refresh rate 
is 67 Hz, with a horizontal scan rate of 
41.6 kHz. Dot density totals 72 dots per 
inch, while dot pitch is rated at 0.31 mil- 
limeter. The monitor provides a 32-bit- 
wide data path. ColorPage rests on its 
own tilt/swivel stand and ships with a 
video board and cable. A utilities disk in- 
cludes brightness and contrast controls 
that you can access through the Mac's 
Control Panel. Like other NuBus boards, 
the video board slips easily into place, so 
monitor setup is quick and uneventful. 

If you're new to flat-screen monitors, 
allow yourself time to adjust to an FTM 
(flat tension mask) display before passing 
judgment on image quality. Our eyes 
have learned to ignore distortions caused 
by traditional monitors, which bow out in 
the middle. When I first fired up the flat 
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ColorPage, the screen looked positively 
concave. My eyes remained convinced of 
this illusion even after I slid a ruler along 
the screen, proving the glass was flat. 
After a couple hours, my eves no longer 
registered the distortion. Instead, they 
reeled at traditional monitors' ungainly 
images, which now looked inflated, like 
people in carnival mirrors. 

The Zenith-made FTM screen and 
antireflection coating produce rich, 
warm colors. E-Machines redesigned the 
electronics for the Mac. I ran the Color- 
Page and the 13-inch Apple monitor side- 
by-side on a Mac IIci, which enabled me 
to split color images between the two 
screens. I compared PixelPaint Profes- 
sional files and found that hues blended 
together more smoothly and lines looked 
crisper and better defined on the Color- 
Page. Colors on the Apple were blotchy, 
with sharp contrast between similar 
tones. In addition, blues tended toward 
green and browns flared to red on the 
Apple. ColorPage colors appeared truer. 

When I displayed Aldus PageMaker 
text files, the ColorPage showed some 
flaws. Clearly defined letters in the 
screen's center became blurred when I 
moved them to the screen's edges. How- 
ever, except for this border distortion, 
the ColorPage's color and sharpness out- 
matched its competitor's. 

The ColorPage is over twice the price 


BIOS code. In fact, І wonder if Dis-Doc 
uses canned information to recognize 
common BIOS sets, as it appeared to 
more clearly comment and more accu- 
rately analyze BIOS code. Unfortunate- 
ly, this disassembly was noticeably 
slower than the disassembly of a file, pre- 
sumably because of the size of the BIOS. 
Overall, Dis-Doc is a good tool for the 
curious. It isn't powerful enough to com- 
pletely disassemble many applications, 
but it can be great for studying existing 

programs. Those interested in exactly 
how their BIOS works will find it useful 

in disassembling the ROM programs. 
— Michael Blaszczak 


Dis-Doc Professional 
RJ Swantek, Inc. 

178 Brookside На. 
Newington, CT 06111 
(203) 953-0236 

$195 

Inquiry 855. 


E-Machine 's ColorPage monitor for the 
Mac provides glare-free images and rich 
colors. 


of Apple's 13-inch monitor, but E-Ma- 
chines believes the better resolution and 
full-screen display will encourage Mac 
users to pay the difference for precision 
in designing overhead presentations and 
reports. Many Mac users, I suspect, will 
consider The ColorPage a well-designed 
but expensive luxury.—Alan Joch m 


ColorPage 15 

E-Machines, Inc. 

9305 Southwest Gemini Dr. 
Beaverton, OR 97005 

(503) 646-6699 

$2095 

inquiry 856. 


After centuries of practice, 
mankind perfects engineering 
calculations: MathCAD. 
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Announcing MathCAD 2.5: equations anywhere on the screen, 

The Dawn of a New Age. add ^ to "ie p work, and 
"e: i . graph the results. Then print your 

аана » a will call it, analysis in presentation-quality 


documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 
AIAN ENS - 7 No matter what kind of math you 
be ш i APA M Е | do, MathCAD 2.5 has a solution 
Standard Rath Rotation E. Welt årti n ұраға Ж for you. In fact, it's used by over 
‘t ainte д NE f e TECHNOLOGICA, I CN 44. 60,000 engineers and scientists, 


DL 


Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 
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tions in a way that's faster, more 
natural and less error-prone than 
the way you're doing them now— 
whether you're using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we've made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
can print on PostScript" compatible 
printers. 

And like before. MathCAD's live 
document interface" lets you enter 
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IN Der it 


Life Within 
1 Megabyte 


t a time when an economic 

slowdown is creeping across 

the nation, rumors of the death 

of the 80286 have been greatly 
exaggerated. For many people and com- 
panies, now is the time to get as much out 
of current computer systems as possi- 
ble—whether they are ATs, Macs, or 
smaller machines—not to dump them for 
the latest and greatest. 

Getting more out of equipment you al- 
ready have can be achallenge, especially 
if you’re running at near capacity now. 
Careful planning and the use of some of 
the techniques described in this special 
In Depth section can significantly extend 
the life of your current computer. 

The section begins with “Тһе Succes- 
sion Crisis,” in which Bob Ryan sets the 
stage for the space-saving tools and tech- 
niques explored in this section. He looks 
at the ongoing battle between OS/2 and 
Unix for the title of King of the Desktop. 
The big question is, can either of them 
unseat MS-DOS? 

Then, in “Expanding the Limits,” Jeff 
Holtzman describes ways to work around 
the frustrating 640K-byte DOS limit оп a 
1-тераһу(е machine without changing to 
another operating system. Both hardware 
and software solutions exist. 

Next, in “Мас at the Minimum," Tom 
Thompson examines the 1-megabyte 
limit from a different viewpoint—the 
Macintosh’s. MS-DOS users aren’t the 
only ones who have to work with memory 
constraints. The 1-megabyte Mac user 
must live with its limits as well. Tom 
looks at programs you can and can’t run 
in 1 megabyte and provides hints to help 
you get the most out of what you have. 

In “Easing the RAM-Cram Blues,” 
Mark L. Van Name and Bill Catchings 
look at some DOS utilities that help you 
manage your TSR programs. A wonder- 
ful idea, TSRs, but they eat memory for 


lunch. If you’re not careful, you can end 
up with RAM cram and no room for ap- 
plications. These utilities and others can 
cure this terminal condition. 

Then, in “Saving Space,” Steven J. 
Vaughan-Nichols shows how data com- 
pression can save your disk from infor- 
mation overload and your budget from 
disaster. These utilities are too useful not 
to have—packing more information into 
less space on your hard disk—and some 
work better than others. 

In “More Bang for Your Buck,” Mark 
L. Van Name and Bill Catchings discuss 
some of the smaller integrated packages 
and how they can help you fit more func- 
tions into the memory space you have. 
The inexpensive packages described here 
include at least word processing, spread- 
sheet, and database functions—the 
workhorses of PC software. 

Finally, in “Coping with Diversity,” 
Bob Ryan looks at the age-old problem of 
compatibility between different ma- 
chines from a different angle: interoper- 
ability. If you can transfer information 
easily and conveniently between differ- 
ent computers, why should you care 
whether the machines are compatible 
with each other? There are more options 
than you may realize. 

There’s no shame in keeping your cur- 
rent machine as long as it can do the job. 
It may not be as bright and shiny or have 
as many bells and whistles as the latest 
box off the assembly line, but it works, 
and that’s what counts. A line from an 
old song seems particularly apt right 
now: "Let's hang on to what we've got.” 

—Jane Morrill Tazelaar 
Senior Technical Editor, In Depth 
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The Succession 


Crisis 


OS/2 and Unix are both vying to replace DOS on your desktop, 
but the best choice may be no change at all 


t every Comdex— 

Spring and Fall— 

since the spring of 

1987, BYTE has 
polled attendees about which 
operating system they thought 
would be dominant in the fu- 
ture. The results of these polls 
(which are summarized in the 
figure) show how perceptions 
have changed over time. The 
most startling fact that comes 
out of these polls is that, al- 
though both the industry and 
users have been griping about 
its limitations for years, the 
combination of standard and 
extended DOS is expected to 
dominate the industry for the 
next few years. 

This confirms the matura- 
tion of the computer industry 
over the past five years. Users 
are more interested in solu- 
tions than they are in jumping 
into the latest technology— 
you wouldn’t describe DOS as 
cutting-edge. The result also has pro- 
found implications for anyone consider- 
ing an upgrade to OS/2 or Unix. Quite 
simply, it may still be premature to 
choose either OS/2 or Unix over DOS. 


Upgrade Downside 

Just as it was in 1987 when the BYTE poll 
began, the decision to move to an inher- 
ently more capable operating system than 
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DOS is still fraught with uncertainty. 
Whether you are a single user or a com- 
pany with hundreds or thousands of DOS 
machines, upgrading is expensive. For a 
business especially, upgrading to OS/2 
or Unix involves more than the cost of the 
Operating system and necessary hard- 
ware; it involves a lot of retraining and 
frustration until everyone in the organi- 
zation becomes settled with the new sys- 


tem. As the national economy 
comes in for its “soft land- 
ing," now may not be the best 
time to invest in new equip- 
ment or to move to a new op- 
erating environment. 

One other major problem 
with switching to a new oper- 
ating system is that you may 
be forced to leave some or all 
of your application base be- 
hind. Unless the applications 
you need are available under 
the new operating system, you 
may be out in the cold. 

I will contrast the advan- 
tages and disadvantages of 
OS/2, Unix, and DOS from a 
practical standpoint. OS/2 
and Unix are certainly tech- 
nically superior to DOS, but 
that doesn’t mean that either 
one is the right choice for you. 


Heir Apparent 

When it was announced in the 
spring of 1987, OS/2 was 
hailed as the operating system of the fu- 
ture. It corrected two major deficiencies 
of DOS—limited memory and lack of 
multitasking—and it promised to bring 
the ease-of-use features of the Macintosh 
interface to machines with Intel micro- 
processors. It also promised to run appli- 
cations written for DOS. Although the 
cost of upgrading to OS/2 was stiff, it 
continued 
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1988 
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1988 


Fall 
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1989 


Time of Poll 


| DOS 


(includes extended DOS) ЕЗ О5/2 


Unix | 
(all flavors) 


The expectations of Comdex attendees have fluctuated greatly in regard to 05/2 
versus DOS. OS/2 hit its peak of popularity at Spring Comdex 1988, when voters 
chose it over DOS as the dominant operating system of the future. By the fall of that 
year, however, DOS had regained its former luster as problems with OS/2 became 


evident. 


was thought that business buyers would 
pay the price in order to reap the advan- 
tages of the newer operating system. 

Events—and some poor planning— 
have conspired against the acceptance of 
OS/2. RAM prices took off as chip com- 
panies had trouble bringing l-megabit 
DRAM chips to market and after govern- 
ment attempts to protect the domestic 
DRAM producers failed. This increased 
the cost of upgrading to OS/2. 

In addition, the DOS "compatibility 
box" was not as compatible as it should 
have been. DOS compatibility was of 
prime importance: If OS/2 could have of- 
fered complete DOS compatibility from 
the start, users would still have had ap- 
plications to run until OS/2 applications 
were ready. As things turned out, the ab- 
sence of true compatibility meant a lack 
of OS/2 purchasers, causing software de- 
velopers to question whether OS/2 was 
the best place to put their resources. 

OS/2 has also suffered because of the 
piecemeal way in which IBM and Micro- 
soft have made it available. It took them 
over two years to get the Presentation 
Manager (PM) in place, thus giving users 
an excuse to delay committing to OS/2 
and time to consider alternatives. Also, 
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pronouncements by many in the industry 
that the 80286 was not powerful enough 
to use OS/2 to its best advantage has 
probably done more harm to OS/2 sales 
than it has boosted the sale of 80386 ma- 
chines in anticipation of an 80386-spe- 
cific version of the operating system. 


The Perception of Failure 
Almost three years after it was an- 
nounced, OS/2 has a tiny installed base 
compared to DOS. Although the latest 
release is fully functional and uses the 
PM interface, OS/2 suffers from a histo- 
ry of not-quite-complete releases. Once 
considered a sure thing, the easy accep- 
tance of OS/2 is now in doubt. Given its 
lackluster reception by developers and 
users, OS/2 backers are searching for 
some type of killer application that will 
differentiate OS/2 from competing oper- 
ating systems. Microsoft and others 
think that application will be a database 
server running on a LAN. Time will tell, 
however, whether the presence of OS/2 
on a server machine will lead to its ac- 
ceptance on the client machines. 

When and if OS/2 develops the range 
of applications available under DOS, it 
may finally live up to its billing as the 


successor to DOS. Until that time, how- 
ever, moving to OS/2 is not a step to be 
undertaken by the faint of heart. 


The Unix Riddle 

Unlike OS/2, Unix has been around for 
20 years. It was developed at Bell Labs 
for a DEC PDP-8 minicomputer. Over 
the years, it has become the preferred op- 
erating system for scientific and engi- 
neering computers. It is the dominant op- 
erating system on desktop workstations. 

Unix has many advantages over DOS. 
It is both multitasking and multiuser, it 
has sophisticated memory management 
capabilities, and software written for one 
Unix machine is (theoretically) easily 
portable to other Unix machines. 

The problems with Unix stem from its 
origin. Essentially, it was developed by 
technical people for technical people. 
Unix users didn't want to be protected 
from the complexities of their computers, 
they wanted to wallow in them. As a re- 
sult, Unix has developed a well-deserved 
reputation for providing a decidedly un- 
friendly operating environment. 

Efforts to overcome the unfriendly na- 
ture of the Unix interface, which can in- 
volve using two or three hundred syntac- 
tically obtuse commands such as grep 
and 1p, have generated some good results 
and some bad. Two major interfaces, 
OSF/Motif and Open Look, and minor 
ones such as the NeXT Workspace Man- 
ager, greatly improve on Unix's user 
friendliness. On the downside, these dif- 
ferent interfaces threaten the portability 
that has been a Unix hallmark. 


The Shrink-Wrap Question 
Portability is one of Unix's greatest as- 
sets. It is also one of the prime restraints 
against the adoption of Unix outside the 
technical community. Unix has tradi- 
tionally offered source code compatibil- 
ity: Source code developed on one ma- 
chine could be recompiled on a different 
machine with few, if any, changes. Out- 
side the technical community, however, 
users don't want to have to buy and com- 
pile source code. They want to buy 
shrink-wrapped, ready-to-run software. 
This presents an enormous challenge to 
Unix developers. The number of differ- 
ent architectures that run Unix is stag- 
gering. To develop for only one architec- 
ture would be too limiting; to develop for 
more might be too costly. 

So, unlike OS/2, which runs on 80x86 
boxes only, a Unix program must be able 
to run on many architectures. Unix, 
which is well standardized at the source 
code level, is terribly fragmented at the 

continued 
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binary level. Efforts to change this situa- 
tion are under way, but they either are 
limited in scope or face enormous tech- 
nical challenges. For example, Motorola 
has established the 88Open organization 
to ensure binary compatibility among 
programs running on machines that use 
the Motorola 88000 RISC chip set. On 
another front, the Open Software Foun- 
dation has advanced the Architecture 
Neutral Distribution Format, a shrink- 
wrap standard for Unix, whereby a com- 
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pliant program would self-install оп any 
machine. Success in this area, and con- 
sequent success for Unix in the general 
marketplace, is at least a few years away. 


The DOS Response 

Although both of its primary challengers 
have encountered problems in trying to 
supplant DOS on the desktop, there is no 
doubt that, in the long run (and with the 
exception of XTs and laptops), both OS/2 
and Unix can let you get more out of your 
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hardware. The point is, can they do it 
now? With the exception of a few special- 
ized areas, the answer remains no. 

This has rekindled interest in DOS at 
both the developer and user levels. In 
fact, many of the areas where DOS has 
been deficient have been the particular 
focus of developers. In memory manage- 
ment, for example, this interest has led to 
advancements in expanded memory (see 
"Expanding the Limits" on page 205) 
and to the development of extended mem- 
ory for machines using the 80286 and 
higher. It has led to the development of 
multitasking operating systems based on 
DOS and, finally, to the widespread ac- 
ceptance of the Windows interface. 


DOS Forever? 
The popularity of Windows, in fact, may 
be one of the prime factors obstructing 
the emergence of both Unix and OS/2. 
Windows already incorporates many of 
the features of the more powerful operat- 
ing environments, and Windows 3.0 
(now in the hands of developers) will un- 
doubtedly add many more. The success 
of the Windows environment has had a 
negative impact on OS/2 acceptance. 
The success of Windows also led to 
one of the more curious scenes at Fall 
Comdex last November. Jim Cannavino 
of IBM and Bill Gates of Microsoft took 
the stage together to outline the future of 
Windows and OS/2. In exchange for 
"recognizing" Windows as a legitimate, 
entry-level operating environment for its 


hardware (and apparently for killing off 


the rumored “РМ Lite” project), IBM 
extracted promises from Gates that Win- 
dows would not continue to evolve capa- 
bilities that put it into direct competition 
with OS/2. This curious tableau, with a 
representative of IBM prescribing the 
limits of Windows, indicates how seri- 
ously IBM considers the challenge that 
Windows poses to OS/2. 

Currently, through expanded and ex- 
tended memory, multitasking managers, 
and graphical user interfaces, you can al- 
ready equip your DOS-based computer 
with many of the capabilities offered by 
OS/2 and Unix. Until either of these 
challengers can offer the range of solu- 
tions offered under DOS, you should 
probably defer any decision to move to 
another operating system and instead fo- 
cus on how you can get the most out of 
what you have. For most people, the 
practical advantages of staying with DOS 
currently outweigh the technical advan- 
tages of OS/2 or Unix. Ш 


Bob Ryan is a BYTE technical editor. You 
can reach him on BIX as "b.ryan." 


Circle 149 on Reader Service Card — 


You үе ‘known Keithley for years as the first name in 

г Sensitive test and measurement instrumentation. Now 
we're the first name in PC-based data acquisition and 
“Control hardware and software, too. 


- Introducing Keithley MetraByte/Asyst/DAC. The 
one company: with the strength of three. 


a E | с By bringing together three of the leaders in the PC- 


DATA ACQUISITION 


AND CONTROL 
SYSTEMS IS EASY 
WHEN YOU 
HAVE A GOOD 
LAST NAME. 


based data acquisition and control industry, Keithley 
now offers you a single source for hardware and soft- 


ware with the expertise to put it all together. 
Keithley MetraByte and Keithley DAC manufacture 


_ the broadest range of high quality hardware in the data 


acquisition industry. Keithley Asyst supplies the ac- 
quisition and analysis software that works with the hard- 
ware from many manufacturers, as well as our own. 


All together, Keithley MetraByte/Asyst/DAC has 
the answers...to hardware questions, to software 
questions, to application questions. And it’s only one 
phone call away. You can reach the industry’s most 
versatile technical support group at 508-880-3000. 


And if you’d like to meet the people that can answer 
the questions, we offer seminars in cities nationwide. 
It's your chance to see how all the pieces fit together, 
discuss your application with an expert, and learn 
about the new products and support that could make 
your job a lot easier. 


Keithley MetraByte/Asyst/DAC has it all. And, it's 
all in one catalog. Call 508-880-3000 and ask for 
your free copy. 


When it comes to PC-based data acquisition and con- 
trol hardware and software needs, it's all in a name. 
Keithley MetraByte/Asyst/DAC. 


KEITHEEY METRABYTE/ASYST/DAC 


PC Data Acquisition Hardware and Software 


“Compiler Ads _ 
e Confusing’ 


ey all claim that their products are the fastest and most 
powerful. Buzz words like optimized, integrated, and modular are 
everywhere —never meaning quite the same thing. 

We'd like to be more direct. We'll tell you what you can do 
with our compiler — then you make the comparisons. 
Ш DUALPERFORMANCE You have two compilers in one 
integrated package —Quick for speed applications development 
and optimizing for the best code generation —with a simple 
| menu option to move between the two. ll FLEXIBILITY You 
can interface directly with C or any other language. Write only 
one set of sources for DOS and OS/2, run the most complex 
applications with no change. W COMPATIBILITY You can 
generate code compatible with Mircrosoft Windows, using all 

lll window facilities. And develop Presentation Manager | 
applications with no additional software. W OPTIMIZATION 
You get true global optimization, using data flow analysis and 
proprietary techniques, not just the standard peephole 
optimization and automatic assignment of variables to registers. | 
Ш ENVIRONMENT You have many features you won't find in 
апу other environment — like the ability to organize your code 
into separate libraries and set compiler options both globally 
and on a per-module basis. And a make facility that is so well 
integrated, you don't even know it's there. M TOOLS You get 
a debugger, profiler, object librarian and overlay linker with 
unique capabilities. And a runtime library with surprises like 
interrupt driven serial communications, true multitasking, 
eraphics, and mouse interface modules. | 
Stony Brook Professional Modula-2 (both the Quick and 
optimizing compilers for DOS and OS/2) for $295. Stony Brook 
QuickMod (for DOS or OS/2) for $95. 
Stony Brook — we eliminate the confusion. 


SOFTWARE 


Ш The fine print version of this information with all the details, 
including our benchmark performances, will be mailed to you 
within 24 hours if you call our 800 number. 


Your Partner 
in Software Development 


800/624-7487 805/496-5837 аласы, 805/496-7429 ға 


Circle 270 on Reader Service Card 
(DEALERS: 271) 187 East Wilbur Road, Suite 9 


©1989 Gogesch Micro Systems, Inc. Thousand Oaks, СА 91300 


IN DEPTH 
LIFE WITHIN 1 MEGABYTE 


Expanding - 
the Limits 


If the DOS memory limitations have you thinking 
about jumping ship, think again 


n 1981, the 1-megabyte 

address space of the 

newly introduced IBM 

PC seemed spacious, 
indeed. Less than a decade 
later, however, that same 
amount of space seems claus- 
trophobic. DOS users search 
continuously for any nook or 
cranny into which they can 
stuff a few K bytes of valuable 
RAM, to provide a little more 
breathing room for today's 
insatiable application pro- 
grams, network drivers, and 
TSR programs. 

One solution to the memory 
crunch is to upgrade to OS/2 
or Unix, but that can mean 
buying a new system—and 
then waiting until the applica- 
tions you need become avail- 
able. If you aren't yet ready 
to commit yourself to either 
OS/2 or Unix, you should 
probably stick with DOS for 
the near term. There are prov- 
en ways to get more out of the memory 
DOS gives you. You simply have to know 
where to look. 


Family Ties 

Understanding DOS memory limitations 
requires examining the memory-ad- 
dressing capabilities of the Intel family 
of microprocessors. In rough order of ca- 
pability, this family consists of the 8088, 
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the 8086, the 80186, the 80286, the 
80386SX, the 80386, and the 80486. The 
80386SX and 80486 have memory-ad- 
dressing capabilities that are nearly iden- 
tical to those of the 80386, so I won't dis- 
tinguish among them. Other processors I 
won't discuss specifically are the 8086, 
which has the same addressing capability 
as the 8088, and the 80186, which is used 
primarily as an embedded controller. 


The 8088 is paradoxically 
both the least and the most 
powerful member of the fam- 
ily. It is the least powerful be- 
cause it has only 20 address 
lines, while its younger sib- 
lings, the 80286 and the 
80386, have 24 and 32 lines, 
respectively. However, the 
8088 is also the most power- 
ful, because the majority of 
PC software conforms to its 
limitations. 

Because each address line 
from a processor can assume 
one of two states, 20 address 
lines lets you access 229 or 
1,048,576 different locations. 
To the microprocessor, the 
vast majority of those loca- 
tions (except some at the very 
top of memory and some at 
the very bottom) are function- 
ally identical; it is the operat- 
ing system that assigns mean- 
ing to them. ГІ refer to the 
first 640K bytes in a DOS ma- 
chine as conventional memory and to the 
remainder of the first megabyte as upper 
memory (see figure 1). 

The 80286 and the 80386 have more 
address lines than the 8088, and the loca- 
tions that they access above 1 megabyte 
are known as extended memory. In gen- 
eral, extended memory is not available to 
DOS applications. The 80286 and the 
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EMS MEMORY MAPPING 


Frames in 
DOS address 
space 


Frames in 
expanded 


Figure 1: DOS breaks memory into 64K-byte segments. These segments fall into 
three primary areas. Conventional memory, also called user memory, occupies the 
lower 640K bytes. Upper memory, normally reserved for system and expansion 
ROM, uses the next 384K bytes. Extended memory, which is beyond the address 
ranges of both DOS and the 8088 processor, starts above 1 megabyte. 


80386 must switch into a different mode 
of operation to get at locations above the 
]-megabyte mark, and this protected 
mode is incompatible with the real mode 
that DOS applications run under. 

The 80286 can switch from real mode 
to protected mode, but not the reverse. 
To switch to real mode, you must reset 
the microprocessor, a time-consuming 
process during which you can lose inter- 
rupts. Intel corrected that deficiency 
with the 80386SX and up. 

There is one exception, however, to 
the rule about accessing extended mem- 
ory in real mode. Through a quirk of the 
microprocessor, you can access the first 
64K bytes of memory (less 16 bytes) 
above | megabyte without switching into 
protected mode. That area is known as 
the high-memory area (HMA); Micro- 
soft has released a specification, called 
the XMS, or extended memory specifi- 
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cation, and a software driver that pro- 
vides an orderly means of allocating and 
deallocating memory within the HMA. 
Applications must be "HMA-aware" to 
use it, though, and few are. Windows is 
the only major HMA-aware program re- 
leased to date. 


Memory Block 
You can view the first megabyte of DOS 
memory as consisting of 16 64K-byte 
segments or memory blocks. The first 10 
segments are reserved for the RAM into 
which you load DOS, device drivers, and 
application programs. These 10 seg- 
ments—from address 0000 through ad- 
dress 9ЕЕЕ--таКе up conventional 
memory. (For one approach to getting 
more from conventional memory, see the 
text box “The 640K-byte Solution?” on 
page 208.) 

The next two segments (A000 and 


В000) are reserved for video buffers. 
The memory on Hercules (and simple 
MDA) adapters occupies 4K bytes start- 
ing at the bottom of the В000 segment; 
graphics modes can use as much as 32K 
bytes. The memory on CGA cards starts 
halfway up the В000 segment (В800); 
CGA requires either 4K bytes or 32K 
bytes, depending on the video mode. In 
text modes, EGA and VGA adapters also 
use 4K bytes of the B800 segment; their 
graphics modes can require as much as 
128K bytes of memory ranging from 
A000 through ВЕЕР. 

A Hercules (or nongraphics mono- 
chrome) system has a 64K-byte gap be- 
tween itself and the top of DOS memory, 
and a CGA system has a 96K-byte gap. 
Several products are available that let you 
reclaim that area and add it to your con- 
tiguous DOS memory pool. With such a 
product installed, you can end up with 
more than 640K bytes of free memory 
after booting. 

Hard disk drive and video controller 
ROMs are often located in the С000 seg- 
ment. In an XT-compatible system, the 
hard disk drive’s controller ROM is lo- 
cated at C800. In an AT system, this area 
is free because the hard disk routines are 
located in the ROM BIOS. EGA and 
VGA BIOS ROMs live in the bottom of 
the С000 segment, but some VGA cards 
also claim space for RAM buffers higher 
іп the С000 segment and elsewhere. 

The 128K bytes of space in the D000 
and E000 segments are usually available 
for expanded-memory cards, network- 
interface cards, and the like. (Officially, 
the E000 segment is reserved for BIOS 
extensions, but in many machines, it is 
free.) And last, the ROM BIOS is located 
іп the F000 segment. 

There are two things to note about 
these segment divisions. First, they’re 
arbitrary; another division could have 
been used. Hindsight makes it easy to 
suggest allocations that might have been 
more efficient, but the current alloca- 
tions seemed reasonable given the con- 
text in which they were made. 

Second, not all segments are used in a 
given machine. This allows the latest 
generation of hardware and software 
memory management products to per- 
form their tricks. It also creates possible 
conflicts and incompatibilities. 


The Expanded PC 

There’s nothing magical about the 640K- 

byte DOS user limitation; it’s an arbi- 

trary value that seemed viable when it 

was selected. Back in the late 1970s, 

advanced CP/M users filled out their 
continued 
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The PowerStation brings VAX applications to your 
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Here's the opportunity to standardize on one keyboard 
throughout your department. The PowerStation key- 
board has been designed to work on PCs, XTs, ATs, PS/2s, 
and the AT&T PC. And you can switch effortlessly 
between real VTs and the PowerStation. 


The PowerStation eliminates keyboard remapping when 
you run PC versions of your favorite VAX applications, 
including EDT+, WPS-PC, WPS-PLUS/DOS, and nu/TPU. 
Andthe keyboard can be used with regular DOS applications. 


The PowerStation keyboard comes with ZSTEM 240 or 


ЕТТТТІТІТІТІСТ ЕЕЕ 
i j | 
тү x mem EE — че ==; ii TN инини z Асса um 


“ЕЕ 
mas 
в 


ZSTEM 220 terminal emulation software for connecting to 
your VAX. ZSTEM 240 includes full VT241 emulation and 
complete VT340 16 color ReGIS & sixel graphics. If you 
only need text, ZSTEM 220 will give you fast, accurate and 
complete VT220/320 emulation. 


With KEA’s top-notch technical support and documentation, 
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ome people. call it “dynamic seg- 
ment swapping,” but undoubtedly 
the name VROOMM is bound to attract 
more attention. VROOMM stands for 
Virtual Real-time Object-Oriented 
Memory Manager. It is Borland’s solu- 
tion to the limitations that are imposed 
by DOS’s 640K-byte memory cap. 
Anyone who has ever gotten an “Out 
of memory” message while juggling a 
TSR program and the latest, feature- 
stuffed word processor or spreadsheet 
can appreciate VROOMM’s purpose: to 
permit increasingly sophisticated DOS 
programs to live within the 640K-byte 
memory limit. According to Borland, 
the VROOMM technology makes it 
possible to create programs with more 
features and better performance for 
DOS systems. 


Tasty Morsels 
VROOMM performs its magic by swap- 
ping chunks of code (usually 2K bytes 
to 4K bytes, but sometimes as large as 
16K bytes) in and out of memory. These 
segments, called objects, make up the 
complete application. Using dynamic 
segment swapping, VROOMM allows a 
program to swap objects on the fly 
based on its needs at the moment. If a 
VROOMM program needs to create a 
bar graph, for example, it requests the 
smali amount of code needed for that 
task only, not the entire file for creating 
all graphs. Also, a VROOMM program 
can dynamically trade off between code 
and data in memory, which, according 
to Borland, is what sets VROOMM 
apart from traditional overlay systems. 
Before VROOMM, the DOS programs 
that could fit into 640K bytes used seg- 
ment overlays. With this method, fixed 


machines to the maximum of 64K bytes 
of memory. By the time DOS was intro- 
duced a few years later, it allowed 544K 
bytes at first, and later a staggering 640K 
bytes of memory—10 times the amount 
available to CP/M users. 

But the PC industry continued to 
evolve. Software designers started add- 
ing features to programs, and users were 
building ever-larger spreadsheets and the 
like. Thus, by the mid-1980s, DOS users 
had essentially run out of memory space. 
As a consequence, Lotus, Intel, and 
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The 640K-byte Solution? 


Jeffrey Bertolucci 


overlay files (often ranging from 30K 
bytes to more than 100K bytes) are 
loaded into memory in their entirety 
when needed (see figure A). Because of 
the large size of these overlays, there 
was often little free memory remaining 
for documents, spreadsheets, or what- 
ever data you were using. And on low- 
end systems, large overlays could leave 
you impatiently tapping your keyboard, 
waiting for the overlay file to load. 


Granular Solution 

Borland claims that what separates 
VROOMM from run-of-the-mill seg- 
ment overlays is the granularity of its 
code segments. These segments allow a 
VROOMM program to use less mem- 
Ory, since the only function loaded into 
memory is the one the user requests. 
This leaves more space for data. 

VROOMM also lets a program swap 
more or less by itself out to disk as the 
need for data space grows or shrinks. 
With this feature, called object granu- 
larity, VROOMM loads only the parts 
of a program that are needed. 

For example, as you add data to your 
spreadsheet, VROOMM discards ob- 
jects (program code) to make room for 
the additional data. When you call up a 
different subsystem of the program, 
VROOMM loads into memory only the 
objects needed to complete the specific 
task you requested. Furthermore, the 
new objects may replace some of the ob- 
jects that had been loaded previously. 


Persistence Makes Perfect 

When swapping between disk and mem- 
ory, VROOMM decides which objects 
to hang on to by using persistence algo- 
rithms. These algorithms establish a 


Microsoft got together and designed a 
means of adding memory to the PC: what 
everyone now knows as the Lotus-Intel- 
Microsoft Expanded Memory Specifica- 
tion (LIM/EMS). 

Expanded memory has some advan- 
tages over extended memory. For one, 
you can access it without switching into 
protected mode. For another, it works 
with the 8088 processor as well as with 
later models. That's because expanded 
memory is in the DOS address space. А1- 
though it is not addressed linearly, it is 


priority among the objects and attach a 
persistence value to each object. Án ob- 
ject is assigned a value based on its pop- 
ularity with the program. 

: VROOMM collects information on a 
program's habits. It determines which 
objects are used most often and, when it 
needs memory space, discards the ob- 
jects that the program is least likely to 
use. Whenever the program must load a 
new object into memory, or whenever 
more data space is needed, VROOMM 
discards those objects with the lowest 
persistence value. VROOMM can also 
discard more active objects if the pro- 
gram needs more data space. 

Persistence prioritization is another 
advantage VROOMM has over tradi- 
tional overlay systems. With traditional 
methods, an overlay is loaded whenever 
the user requests a subsystem not cur- 
rently in memory. Standard overlays 
and persistence don't mix. 

Yet another interesting feature of 
VROOMM is its ability to store discard- 
ed objects in expanded memory. This 
feature is called VROOMM!'s object 


cache. VROOMM can load objects 


from expanded memory instead of from 
disk, which can speed up the perfor- 
mance of a program considerably. 
Many traditional overlay systems don't 
use expanded memory to store discard- 
ed modules. However, the object-cache 
feature is of little use to PCs with 640K 
bytes or less of memory. 


DOS Savior or Sales Pitch? 

Early reports on the effectiveness of 
VROOMM have been mostly positive 
(see "VROOMM Goes the Spread- 
sheet," October 1989 BYTE), It re- 
mains to be seen, however, just how 


switched into the address space in 16K- 
byte chunks. On the other hand, relative- 
ly few applications know how to use ex- 
panded memory, and the hardware to 
implement it is more complicated (and, 
hence, more expensive) than the simple 
decoding circuitry required for extended 
memory. In addition, you need a special 
software driver to control the hardware. 
An early version of LIM/EMS, 3.2, 
allowed up to 8 megabytes of memory, 
which it accessed by switching 16K-byte 
chunks in and out of a 64K-byte window 
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Figure A: By using finely granulated objects, VROOMM uses all the available 
physical memory. Overlays waste space whenever any but the largest overlay is 


in memory. 


well the VROOMM technology will 
work on smaller systems. Although the 
slender VROOMM objects do indeed 
load quickly, they must also be loaded 
more frequently than overlays, which 
results in a considerable amount of disk 
swapping. (Running a VROOMM ap- 
plication from a floppy-disk-based PC 
would be a test of patience, indeed.) 

— Thus far, Borland has introduced 
VROOMM versions of several existing 
programs (Reflex 2.0 and Quattro Pro, 


(see figure 2). The window was normal- 
ly located below the 1-megabyte mark 
and above the 640K-byte mark. How- 
ever, several commercial products capi- 
talized on a loophole and located the win- 
dow in the first. 640K bytes. Then they 
shuttled data to and from it, not via ex- 
panded-memory hardware, but by using 
extended memory or even a hard disk. In 
both cases, performance and compatibil- 
ity suffered, and you lost 64K bytes of 
conventional memory. 

Later, AST Research enhanced EMS 


for example). It will be interesting to 
see if the company chooses to license 
the VROOMM technology to outside 
developers or to hang on to what could 
be its “competitive advantage." If 
VROOMM can deliver on its promises, 
the 640K-byte limit of DOS may not 
seem like such a handicap after all. 


Jeffrey Bertolucci is an associate news 
editor for BYTE in San Francisco. He 
сап be reached on BIX as “‘bertolucci.” 


to let you locate those 16K-byte pages 
anywhere beneath the 1-megabyte limit; 
AST's version is known as EEMS, for 
enhanced EMS. AST's method is more 
flexible and provides better performance 
than standard LIM/EMS 3.2 hardware. 
One of EEMS's biggest advantages is 
that it allows the quick context-switching 
needed by multitasking environments. 
More recently, LIM/EMS was up- 
graded to EMS 4.0, which incorporates 
AST's EEMS enhancements, increases 
the maximum expanded memory to 32 


megabytes, and increases support for 
multitasking environments. 


Watch Your Step 

Subtle differences exist among ex- 
panded-memory boards. The biggest dif- 
ference is in so-called EMS 4.0 compati- 
bility. After the 4.0 specification was 
released, many vendors of 3.2 boards re- 
leased software upgrades that provided 
4.0 compatibility. However, that com- 
patibility is limited in most cases because 
3.2 boards don't have the hardware-map- 
ping registers that provide the greatest 
flexibility. There are even degrees of 
compatibility among boards with true 
EMS 4.0 hardware support. 

Qualitas, which specializes in DOS 
memory management software, identi- 
fied three classes of expanded-memory 
boards. Type III boards allow a single 
64K-byte page frame; they adhere to the 
LIM/EMS 3.2 specification. Type II 
boards allow an expanded-memory win- 
dow larger than 64K bytes, but all the 
pages in it must be contiguous. Type I 
boards, which are the most flexible, 
allow multiple, variable-size, expanded- 
memory page frames. For example, 
Qualitas rates AST's RAMpage Plus and 
Newer Technology's Concentration 
boards as Type I, and Intel's Above- 
Board Plus as Type II. 

Some EMS 4.0 cards have the ability 
to make memory available to DOS appli- 
cations. Teletek's X-Bandit, for exam- 
ple, can “backfill” memory to the 640K- 
byte mark and beyond, adding 64K bytes 
or 96K bytes of memory in the video buf- 
fer area. (You must be running a mono- 
chrome or CGA video adapter to take ad- 
vantage of that capability.) Software 
products are available that allow Type I 
boards to perform the same trick. 

In addition, when you have unused, 
unallocated segments in the upper mem- 
ory area, a Type I expanded-memory 
board and proper control software will 
let you load TSRs (and in some cases, de- 
vice drivers) into upper memory. 


EMS on the Job 
You can use expanded memory in various 
ways. Some programs, notably Lotus 
1-2-3, have built-in support for it. EEMS 
and EMS 4.0 boards are quite useful for 
running multitasking software. You can 
also use expanded memory as a disk 
cache or a RAM disk. In a multitasking 
environment, the most efficient way to 
use an expanded-memory board is to re- 
move as much memory as possible from 
the system board and let the expanded- 
memory board fill in the gap. Then, 
continued 
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(Physical limit of 80386 addressing) 


CPU must be in protected 
mode to access memory 
above 110000 


HMA takes up first 64K bytes above 1 megabyte 


.|— ROM BIOS 


y EMS page frames, network adapters, etc. 


| — EGA/VGA ROMs and XT hard disk drive controllers 
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Conventional memory 
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Figure 2: Under expanded memory, a number of 16K-byte frames from the 
expanded-memory store are available to the microprocessor in the normal DOS 
address range. The frames can come from any part of expanded memory. Under 
LIM/EMS 3.2 (shown here), the frames must be contiguous in the DOS address 
space and are limited to four. EMS 4.0 can store up to 64 frames anywhere below 
the 1-megabyte limit, but it requires a four-frame window to ensure backward 


compatibility. 


when a multitasking environment switch- 
es tasks, it can swap entire 16K-byte 
chunks of memory with just a few I/O in- 
structions, rather than copying memory, 
byte by byte, from an expanded-memory 
window in upper memory. 

It is important to understand that, al- 
though expanded memory solved a prob- 
lem plaguing many users, it introduced 
some new problems, because the micro- 
processor does not control the memory 
hardware directly, and the software 
driver that controls the hardware isn't 
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part of the operating system. Thus, there 
is room for variation among vendors. 
The first problem is that one manufac- 
turer's expanded-memory driver won't 
work on another's expanded-memory 
board. So you can't mix boards from dif- 
ferent manufacturers in the same system. 
The second problem is that boards 
have widely varying amounts of flexibil- 
ity in their configurations, requiring 
several different types of code corre- 
sponding to different expanded-memory 
levels and board types. Ideally, you 


wouldn't have to worry about those de- 
tails: The operating system would do it. 
(Sophisticated operating systems, such 
as Unix and OS/2, handle such details. 
That's one of their greatest appeals.) 

The third and biggest problem is the 
one you face when you try to use ex- 
panded memory. To install and use an 
EMS 4.0 board correctly, you must 
understand an awful lot about how your 
system and expansion boards use the 
upper segments and I/O ports. 


Boardless EMS 

As expanded-memory boards caught on, 
the major chip vendors got involved at 
the system level. For example, in 1988, 
Chips & Technologies introduced the 
NEAT (for new enhanced AT) chip set, a 
set of four VLSI ICs that, among other 
things, have built-in LIM/EMS 3.2 sup- 
port (or EMS 4.0 support with the addi- 
tion of a special Mapper chip). 

NEAT system boards can also map 
memory from the extended region to the 
upper region. The primary purpose of 
this type of mapping is to enable ROM 
shadowing (in which the contents of slow 
ROMs are copied to faster RAMs and 
executed from there). But at least one 
software product, Move’em from Quali- 
tas, uses the mapping capability to in- 
crease usable DOS memory. (A $35 


-shareware program called CTMAP per- 


forms the same function on 80386 sys- 
tem boards with 82C302 or 82C307 
DRAM controllers made by Chips & 
Technologies. It is posted on BIX as 
CTMAPO91].ZIP.) [Editor's note: 
CTMAP is available in a variety of for- 
mats. See page 5 for more details. | 

The 80386 microprocessor contains 
special hardware that can map any 4K- 
byte page of physical memory (above or 
below the 1-megabyte mark) to any 4K- 
byte slot in logical memory (i.e., to a 
given DOS environment). Under control 
of the appropriate software, an 80386 
can thereby provide complete hardware- 
level EMS 4.0 compatibility, but without 
the added expense of an expanded-mem- 
ory card. Several vendors sell products 
that take advantage of this feature, in- 
cluding Quarterdeck (QEMM) and 
Qualitas (386M A X Professional). 

The 80286 doesn't have the flexible 
memory-handling capabilities of the 
80386. Retrofitting a pre-existing 80286 
for flexible memory management re- 
quires a Type I EMS 4.0 card or a device 
such as the All ChargeCard from All 
Computers. You install the ACC between 
the 80286 CPU itself and the system 
board. Coupled with a software driver, it 

continued 
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gives the 80286 most of the memory- 
mapping capabilities of the 80386. Spe- 
cifically, you get a fully hardware-com- 
patible EMS 4.0 environment that can 
provide efficient context switching and 
efficient access to memory above the 1- 
megabyte mark. The ACC also includes 
software to load DOS programs and de- 
vice drivers into the upper 384K bytes. 

However, being a retrofit, the ACC 
has a few problems of its own. For one, it 
does not reboot properly via a hardware- 
reset switch, so it may not be appropriate 
in a development environment. In addi- 
tion, the ACC does not handle DMA op- 
erations properly, so some tape backup 
units, for example, don’t work with the 
ACC software installed. 

The ACC is also physically difficult to 
install, and it’s expensive (about $400, 
plus another $100 for an adapter kit re- 
quired for systems without a PGA-type 
CPU socket). By contrast, in late 1989, 
you could buy a replacement 80386SX 
system board for somewhat less than the 
cost of the ACC, or a full 80386 board 
for slightly more. 

All Computers also has a version of 
the ACC for 8088-based systems. 


Let’s Get Physical 

Given the history of DOS and expanded 
memory, let’s look at various scenarios 
and see how you can get more physical 
memory for a DOS system. 

The best possible setup if you want to 
maximize conventional memory is an 
80386 system with several megabytes of 
memory and an 80386 memory man- 
ager. However, since you can’t simply 
pull out an 8088 or 80286 board and re- 
place it with an 80386 board, you need an 
80386 (or 80386SX) coprocessor board 
to have such a system on an XT or AT. 

Short of a coprocessor or motherboard 
swap, the options for an AT system are 
the ACC or an expanded-memory board. 
The ACC is an impressive technical 
achievement, but it has a few problems, 
and it’s priced quite close to 80386 sys- 
tem boards. Most people will opt for an 
expanded-memory board. 

Unless you're sure you'll be satisfied 
with LIM/EMS 3.2 compatibility, how- 
ever, steer clear of the bargain-basement 
boards. Most have LIM/EMS 3.2 hard- 
ware and an EMS 4.0 emulation driver 
that can’t do the kinds of tricks I’ve 
talked about. Even true 4.0 boards from 
well-known vendors have varying capa- 
bilities, so check the specifications. 

One good choice is the Teletek X-Ban- 
dit. It’s flexible, and it includes its own 
upper-memory program loader (you 
would have to buy this separately with 
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most boards). One drawback is that the 
X-Bandit can hold only a maximum of 2 
megabytes of RAM; however, you can 
have more than one X-Bandit in a system. 

In an XT environment, the choices are 
similar to those available on the AT. An 
accelerator card such as SOTA Technol- 
ogy’s 386si gives you an 80386SX run- 
ning at 16 MHz. However, because the 
XT’s expansion bus is limited to 20 ad- 
dress bits, the only way to add memory 
that an 80386 memory manager can con- 
trol is to add it to the card itself. If you 
plan to stay with the XT, an EMS 4.0 
card and an upper-memory manager 
probably constitute the best upgrade 
path. Teletek, for example, makes an 8- 
bit version of the X-Bandit. 


Be Prepared 

Once you have mappable-memory hard- 
ware in your machine, you have to put it 
to work. Before jumping into memory 
management software, however, you can 
take a few steps that will make running 
your memory manager easier. 

When using any of the memory man- 
agers ГІЇ discuss, you should configure 
your expansion cards—video adapters, 
network interfaces, and so on—to use a 
single contiguous block of memory, if 
possible. That lets you allocate a single 
block in which to load DOS programs 
and device drivers. A single 64K-byte 
block of contiguous memory is more уа1- 
uable than four separate 16K-byte 
chunks, because a smaller chunk severe- 
ly limits the maximum size of the pro- 
gram you can load. 

When allocating upper memory, you 
have to balance the number of expanded- 
memory page frames against the amount 
of memory that DOS can address direct- 
ly. In general, you should allocate just as 
much upper memory as you need to load 
the necessities, and set the remainder up 
as expanded-memory page frames. Try 
to find out how your primary application 
uses expanded memory; older programs, 
such as earlier versions of Lotus 1-2-3, 
won't take advantage of more than four 
expanded-memory pages; newer ones, 
such as Windows, will. 

Also, choose your video adapter with 
care; if you can get by without EGA or 
VGA, do so. A Hercules monochrome 


adapter lets you add an extra 64K bytes to. 


contiguous DOS memory, and that alone 
improves the performance of many ap- 
plications (including Windows) greatly. 


The Driving Force 

All DOS memory management hardware 

depends on software. Some programs, 
continued 
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CHOOSING 
A MULTI- 
USER 
SYSTEM 
OR LOCAL 
AREA 


NETWORK 
by Rod Roark 


A common decision managers make when 
automating a business is whether to install a 
multiuser operating system or a LAN. Making 
the right choice involves evaluating the way 
the business operates, the daily tasks employees 
perform, and existing resources. 


In general, multiuser systems are ideal for 
communication within intensely interactive 
workgroups, such as those found in specialized 
departments like accounting or sales. LANs 
were once the only way PC users could share 
information, and today are an ideal way to tie 
multiuser workgroups together. 


Compared to LANs, multiuser systems are 
economical, provide faster disk access, and 
are easier to install, configure and maintain. 
They also work well when several people need 
to share the same high-cost peripherals, such 
as laser printers, check printers and plotters. 


The daily demand users will put on the system 
is a critical factor to consider. CPU-intensive 
activities, such as CAD/CAM, work well in a 
distributed processing (LAN) environment, 
while disk-intensive activities, such as data 
entry, are well-suited to a shared processing 
(multiuser) system. Most businesses with 
more than a handful of employees are best 
served by a hybrid system of several multi- 
user workgroups tied together by a LAN. 


The company's resources, including budget, 
current installed hardware and software, and 
technically-minded people, cannot be over- 
looked in determining the optimal system. 


If the company has an existing base of PCs, 
but needs a way to share information, printers 
and other peripherals, a LAN is a good choice. 
If the company has more users than PCs, and 
needs a way to provide more processing ability 
inexpensively, a multiuser solution is optimal. 
Some multiuser operating system companies, 
such as The Software Link, provide options 
that incorporate existing XT- and PC-style 
computers into a multiuser system. 

Because multiuser systems, particularly DOS- 
compatible ones, are easier to use and main- 
tain than LANs, it is usually unnecessary for 
a company to hire a network administrator. 
Once a local consultant or dealer configures 
and installs the initial system, most com- 
panies are able to handle daily maintenance. 


Consulting a local specialist or dealer with 
experience in multiuser systems and LANs is 
a good way to determine the best option. 


Rod Roark is co-founder of The Software Link, 
a multiuser operating system and local area net- 
work software development company founded in 
1983. Its core products, PC-MOS and LANLink 
5X, have more than 100,000 users worldwide. 


Odds are, you're part of a multi-faceted organization, 
one that’s involved in many different projects and 
activities. Every day you juggle dozens of tasks. So 
why are your PCs still doing one thing at a time — 
for one person at a time? 

Today’s 286 and 386-based PCs provide the power 
to do much more. PC-MOS is the multi-user, multi- 
tasking software that unleashes that power, making 
your PCs as multi-dimensional as your business. 


Minicomputer Power For The Cost Of A PC! 

PC-MOS lets several users simultaneously run dif- 
ferent programs on a single, high-performance PC. 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data- 
base — all at the same time! So instead of replicating 
expensive PCs, each user has an inexpensive monitor 
or terminal. The benefits are lower cost, more control, 
better security and consistency across applications. 
And at $595 for a 5-user version, you can afford to 
get started today! 


DOS Compatibility, NetWare Connectivity 
PC-MOS lets users run the popular DOS programs 

they use now — even Microsoft? Windows 286. Our 

gateway to NetWare lets you expand your Novell 
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PC-MOS 


The Multi-User Solution For The 
Multi-Dimensional Company 


network inexpensively and easily. And PC-MOS 
requires no expensive wiring, and no network man- 
agement headaches. 


Proven Reliable With 100,000 + Users 


Because PC-MOS was the first DOS-compatible 
multi-user operating system, it offers broad compati- 
bility and the reliability of time-tested software. More 
than 100,000 satisfied users trust their work to PC- 
MOS each day. Our latest version features an easy- 
to-use install program, lets you re-boot individual 
workstations, and supports high-resolution, bit- 
mapped color graphics. 

Call us today. Well show you how to add multiple 
dimensions to your PC. 


m eM 


THE SOFTWARE LINK 


3577 Parkway Lane, Norcross, GA 30092 
1-800-451-LINK, (404) 448-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 
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VARS and RESELLERS: 
Ask about our Sales Support Program 


PC-MOS is a trademark of The Software Link. All other products referenced are tradamarks 
of their respective companies. Prices and policies subject to change without notice. 


such as Lotus 1-2-3, use expanded mem- 
ory automatically when it is present. 
Specialized memory managers provide 
other functions. 

In an 80386 environment, 386MAX 
Professional provides full EMS 4.0 emu- 
lation and the ability to load DOS pro- 
grams, TSR programs, and device driv- 
ers into upper memory. It also gives you 
a powerful environment for running 
some multitasking software. It is, how- 
ever, incompatible with software that 


IN DEPTH 
EXPANDING THE LIMITS 


needs to run in protected mode (e.g., 
Windows/386). I boot my 80386 system 
with one CONFIG.SYS file that loads 
386MAX for use in DOS and another 
(without 386M A X) for use in Windows. 

In AT or XT environments with true 
EMS 4.0 memory, Move'em provides 
several of the features of 386MAX. 
Move'em is unique in that it can help you 
optimize the order in which you load pro- 
grams into upper memory. In fact, about 
90 percent of the source code in both 


Space-Saver 
Keyboard 


the desk space used by equivalent standard keyboards. Without loss of 


T he new microtype space-saver keyboard saves an amazing 6096 of 


functionality or ability to touch type! 


microtype is ideal for CAD 
systems, point-of-sale, mobile or 
imbedded applications or anywhere the 
keyboard must compete for valuable 
desk or counter space. 

Space is saved by compressing rows 
(not columns) and eliminating wide 
borders. Re-arranging and elevating the 
function key clusters also saves space 
while improving accessibility with 
reduced eyescan and head movement. 
Keys have full travel with a light tactilly 
responsive touch. АП standard features 
such as auto-repeat, caps, num and scroll 
lock are included on the microtype. 

The microtype works with most 
PC, XT, AT and 386 IBM compatibles. 
[BM PS/2's require an adapter. 
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Actual size 10.75" x 6.0” - Full One 

Year Warranty. - Guarantee—Full 
Refund if Returned in 15 Days! - OEM's 
and Volume Purchases—Call for 

special terms. 

Order Toll Free 800-782-7177 or FAX 
703-435-1837 Hours Mon.-Fri. 8am-5pm EST 
Shipment within 72 hours. 


Microtype Space-Saver Keyboard 
PS/2 Adapter (if required) 
UPS shipment by ground 
ànd dayair 11.00 


$124.50 
9.00 
6.00 
Overnight 19.00 


461 Carlisle Drive 
Herndon, Virginia 
22070 
703-435-9496 
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386MAX and Move’em is identical. 
(Quarterdeck Office Systems has a simi- 
lar product called QRAM.) 


Hard Cache 
Many office PCs are 80286s with 1 
megabyte of memory. The extra 384K 
bytes is mapped as extended memory 
into the address space above 1 megabyte 
and often goes unused. A simple way of 
increasing overall system performance is 
to use that memory as a disk cache. 
SMARTDRV.SYS, which comes with 
Windows, will do this. It is reliable, easy 
to set up, and conservative in its use of 
low memory. VCache from Golden Bow 
Systems is another caching utility that 
uses upper extended memory оп ап АТ. 
A program called Memory Master 
plays a sneaky trick for EGA and VGA 
users: It gives the first 96K bytes of 
upper DOS memory (1.е., the memory 
actually on the video adapter) to DOS, 
allowing you to run text-mode-only pro- 
grams. This is a kludge, but it could be 
useful. However, aside from possible 
software incompatibilities, be aware that 
video memory is typically five to 10 
times slower than regular RAM. 
Memory Master comes with a driver 
that allows you to map EMS 4.0 memory 
into the upper segments and load TSRs 
there, as well as a number of utilities for 
swapping specific TSRs (e.g., SideKick 
and Gofer) in and out of main memory, 
reducing main memory usage to about 
10K bytes. Programs like Switch-It and 
Dr. Switch provide similar swapping ca- 
pabilities. (For further information on 
managing TSRs, see “Easing the RAM- 
Cram Blues” on page 227.) 


An Old Friend 

Gaining access to more than 640K bytes 
of memory on a DOS system is possible. 
In fact, with some solutions, you can use 
several megabytes. It’s also possible to 
use upper DOS memory to load device 
drivers and TSRs and to create a window 
into expanded memory, but it isn’t easy. 
You have to work at it. 

The solution that many vendors are en- 
couraging is to solve all those problems 
by upgrading to OS/2 or Unix. That’s 
fine if you want to buy a new system or 
upgrade your old one and you have the 
time to wait for applications software. 
But the hardware and software exist to 
get more mileage out of your current 
DOS system. B 


Jeff Holtzman is a freelance writer and 
computer consultant in Ann Arbor, Mich- 
igan. You can contact him on BIX as 
“лой тап.” 
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The Ultimate Business Computers 


In 1986, CLUB American Technologies introduced the first 
personal computers designed for heavy industrial and commercial 
use. Since then, over 175,000 CLUB computers have been installed 
worldwide and have been well accepted by the Fortune 500, 
Government Institutions and thousands of small businesses. 


If your business 2. 
computer that can | give you the edge 
in today's competitive marketplace, call today 
and find out more about the Ultimate Business 
Computers from CLUB American Technologies. 
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This overwhelming success in CLUB's computers is a result of 
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Now, 


Memory is gold. 

And like gold, some of it is hidden away 
inside your computer. For years, we've been 
working toward putting it all under your 
control. And now we can. 

Now you can make today's more powerful 
programs run without giving up network and 
mouse drivers and TSRs. 


Introducing Manifest—the 
Quarterdeck memory analyzer 


Many PC users know there are nuggets of 
memory sitting unused in most PCs. But those 
little pieces of memory can add up to 130K! 

That's why Quarterdeck Office Systems, 
publisher of DESQview, developed a new utility 
that helps you find and use this memory. It's 
called Manifest. And it does for memory what 
PC Tools does for disks. For under $60. 


Quarterdeck's seven years of 
memory expertise made Manifest 
Manifest guides you deep inside your PC. 
Itlocates unused (or underused) 
memory and suggests where you 
could load networks, buffers, mouse 
drivers, TSRs and other utilities to 
increase performance. It even 
analyzes what type and amount of 
RAM you have available, and which 
portions of your memory are faster. 


pd peneem a 


DNMFig  ANTOEXEC Staplore GBS 


Manifest shows you what's ‘under the hood’ of your PC. 


еге 


rdeck's new 


Administering a number 
of PCs? Manifest's diag- 
nostic and reporting 

capabilities reduce tech- 
nical support time. It not 
only identifies problems 
but helps to solve them. 


Before After 
Your current memory is full of holes. Our tools can fill 
blocks of unused addresses between 640K and 1024K to 
free up memory your programs can use. 


Manifest shows you the contents of 
AUTOEXEC.BAT and CONFIG.SYS files. That 
can be a big help when diagnosing problems. 
Manifest tells you all about your hardware, too 
—from your cpu type to what boards you have 
installed. Manifest even tests memory speed. 
And it runs benchmark tests on 
expanded memory boards so you 
can make informed buying 
decisions. 

You won't need a PhD to under- 
stand what you're doing. Manifest 
has an interactive ‘manual’ that tells 
you how to use the program and 
what benefits you'll get. 

And unlike a lot of hot new software, 
Manifest works on virtually any PC: 8088, 8086, 
80286 or 80386. It's a productivity breakthrough 
from the memory experts at Quarterdeck. 


Introducing ORAM—the 
Quarterdeck memory optimizer 
End RAM cram in your 8088, 8086 or 80286 

PC once and for all. QRAM (pronounced cram), 
is a package of utilities that gives you unprece- 
dented control over memory, letting you set up 
your memory the way it will work best for you. 


1024K 


640K 


If you have EMS 4.0 or EEMS boards, QRAM 
can find unused addresses and ‘map’ memory to 
those addresses. Then it looks at your AUTO- 
EXEC.BAT and CONFIG.SYS files and figures 
out what TSRs, network and mouse drivers and 
DOS resources can be loaded high and where. 

And, like all Quarterdeck memory products, 
QRAM is compatible with the Microsoft XMS 
specification used by Windows 286, V. 2.x. 

If your PC has ‘shadow RAM; there’s even 
more gold in your PC. QRAM finds the unused 


QRAM optimizes your memory performance by moving 
utilities and drivers out of the area between 0K 640K— 
freeing it up for your programs to use. 


parts and puts them under your control. 


And if you have an EGA or VGA-equipped 
PC and don’t need graphics at the moment, 
QRAM will make an additional 96K ‘nugget’ of 
memory available! When you need graphics 
again, QRAM will switch you back to graphics 
mode! Think how helpful that will be for those 
big dBASE files. 

QRAM can’t work miracles, but if there’s 
memory available anywhere, QRAM lets you 
use it to increase your PCs speed and 
performance. 

QRAM is available bundled with Manifest 
for just a few dollars more than Manifest alone. 

Manifest and QRAM—two more examples 
of Quarterdeck’s commitment to mining the 
most productivity out of the PC and software 
you own today. 


our PC. 


ools can mine it for you. 


Introducing QEMM 50/60 
Version5.0 


QEMM (Quarterdeck Expanded Memory 
Manager) 50/60 is the gold standard in memory 
management for the IBM PS/2™ series 50 and 60. 
It works with IBM’s Memory Expansion Option, 
Expanded Memory Adapter/A and compatible 
memory boards. 


It oe all three specifications for 
expanded memory: EMS 4.0, EMS 3.2 and EEMS 
memory so you can run all expanded memory 
programs. 

And it also works with Microsoft's XMS 
specification, in case you want to use Windows. 


QEMM lets you use memory locations 
between 640K and 1024K to run TSRs, mouse 
and network drivers, DOS resources and MCA 
adaptors. That means you can gain up to 130K of 
memory space below 640K for your programs. 


Best of all, QEMM is designed to be easy to 
use—even for those new to the PC. Just install it 
and type ‘optimize,’ and it looks at 
your AUTOEXEC.BAT and 
CONFIG.SYS files and loads 
whatever it can in high 
memory. Automatically. 

QEMM 50/60 is priced 
economically. It’s the biggest 
boost you can give your PS/2 
for under $100. 


System Requirements 

Manifest: 8088, 8086, 80286 80386 and i486 PCs & 
/2s 

QRAM: 8088, 8086, 80286 PCs. Use of high 

memory is only available when PC has EMS 4 or 

EEMS expanded memory or Chips & Technologies 

shadow i 


QEMM 50/60: 80286-based PS/2s and compatibles 


with IBM PS/2 80286 Memory Expansion Option, 
IBM PS/2 80286 Expanded Memory Adapter/A or 
compatible. 


ОЕММ-386: 80386-based PCs and PS/2s and PCs 
with 80386 add-in boards. 


Trademarks: ІВМ, P5/2: IBM Со 
1486: intel Corporation, Chips 


ration; PC Tools: Central Point Software; 80386, 
Technologies: Chips and Technologies 


QEMM and DESQview let you multitask and window 
with the programs you know and use today. 


Introducing QEMM 386 
Version5.0 


QEMM 386 can expand the memory of all 
386-based computers, including PCs with 80386 
upgrade boards. It makes your memory 
compatible with EMS 4.0, EMS 3.2 and EEMS 
memory without having to add special hard- 
ware. It's compatible with protected-mode 
programs (like 1-2-3 Release 3, IBM Interleaf and 
Paradox 386) using DOS extenders compatible 
with the Quarterdeck /Pharlap VCPI spec. 

QEMM also works with Microsoft’s XMS 
spec to extend memory for Windows users. 

QEMM gives you maximum control over 
your memory between 640K-1024K. It can find 
unused memory nuggets as small as 4K and use 
them to free up room for programs to use. 
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QEMM 386 even monitors how your pro- 
grams use memory while -/ ге running. Then 
it shows you where there’s additional memory 
you can use. It even measures which parts of 
your memory are fastest and ‘decides’ how to 
use them for better performance. In action, it’s 
easy and fun—almost like having an artificial 
intelligence program to help tune up your PC. 

All these capabilities add up to pen 
performance at a very low cost. And QEMM lets 
you go for the gold without having to become an 
expert on the PC memory puzzle. 


Like all Quarterdeck products, it works with 
your current PC and favorite software. 


A few words about DESQview 


What’s the smartest thing to do with all that 
additional memory? Run DESQview and 


multitask your favorite 
рае in windows. wees, БЕО 

se a mouse or keyboard | |ркорист'® 
and you сап run graphic | 95; B 
and text-based programs = 
side-by-side. All without 3E | 
having to invest in a d 
bigger hard disk or more m 
memory. 

From Manifest to im 

QRAM, QEMM and 


DESQview, Quarterdeck helps you mine the 
most from the software and PC you have today. 
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THE “PERFECT” FONT CARTRIDGE 
FOR WordPerfect! 


Like bees with flowers. “PERFECT” is made especially 
for WordPerfect 5.0/5.1 with a technically advanced de- 
sign. You take full advantage of WordPerfect’s capabili- 
ties. No waiting for download fonts. No additional printer 
memory needed. 


a МОВЕ TYPE SIZES Wi Three 
Popular Faces Wi Portrait and 
Landscape Ш Extensive Symbols 


Century 702 and Swiss 721 (Bitstream’s® Schoolbook? 
and Helvetica?) in 6 to 30 point medium, bold, italic. 
Prestige Elite in 10 point (12 pitch) to match typewriter 
style and 7 point 16.66 pitch for spreadsheets. 
126 symbols for commercial, legal, scientific, mathe- 
matical, and linguistic usage. Symbols are the same size 
as the font you select. 


Operational with the HP® II, IID, IIP, and Canon? 
LBP 81! laser printers. 
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If you're not satisfied, send it back within 30 days 
for a full refund! 


For immediate service using MasterCard or Visa 
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Intercon's font cartridge line includes: Pro ІР for the HP ИР 
printer; PHont+ for the Epson® EPL 6000, Toshiba? PageLaser 
6 and AT&T* 593 printers; C3 for Data General? CEO/ 
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IM DEPTH 
LIFE WITHIN 1 MEGABYTE 


the Minimu 


You and your Mac can accomplish at lot 
with just 1 megabyte of memory 


se a Mac with 

only 1 megabyte 

of RAM? You’re 

kidding, right? 
Look at all those color graph- 
ics applications that must 
need megabytes of RAM just 
for themselves, on top of what 
the Mac’s graphical user in- 
terface needs. Everybody 
knows GUIs are memory-in- 
tensive. Why, MultiFinder 
alone needs at least 2 mega- 
bytes of RAM. Why are Macs 
shipped with just 1 megabyte 
of memory, anyway? 

The misconception of large 
memory requirements occurs 
because of what the Mac does 
best: graphics and color, 
which tend to require copious 
amounts of RAM. Color 
painting and drawing applica- 
tions produce results with an 
immediate, attention-grab- 
bing impact, unlike the output 
of a spreadsheet or word pro- 
cessor. Accounting and word processing 
are not as splashy as artwork, nor do they 
demand tons of RAM to get the job done. 
This is the main reason the standard 
RAM configuration for a Mac is still 1 
megabyte. 

So, to answer the question: Yes, you 
can use а 1-megabyte Mac. ГІ show you 
what you can do (and what you can’t) 
with 1 megabyte and explore several re- 
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alistic configurations to give you ideas 
on how to do it. Wherever possible, I'll 
supply hints to help you make the best 
use of available RAM. 


A Mac and Its Memory 

Before you can figure out how you're go- 
ing to work within the confines of a 
megabyte, you need to know which ac- 
tions on the Mac use memory and which 


actions free it. As you might 
expect, not all the RAM is 
available for your application. 
Part of it goes to system over- 
head for interrupt vectors, de- 
vice drivers, buffers, and 
other data structures (see fig- 
ure 1). I'll examine memory, 
from the lowest addresses 
(low memory) to the highest 
(high memory), to show you 
how it's used. 

Low memory starts with 
exception vectors. They con- 
tain addresses that point to 
routines for dealing with traps 
(microprocessor exceptions), 
such as a bus error, divide-by- 
Zero, or an illegal instruction. 
The Mac OS calls and Tool- 
box routines are implemented 
as an exception (the line A 
emulator trap) whose vector 
points to a trap-handler rou- 
tine. This routine redirects 
the microprocessor's execu- 
tion to the appropriate operat- 
ing-system or ROM code. Also in low 
memory are the system global variables, 
which are used to maintain the Mac and 
its operating system. For example, one 
global contains a pointer to the first ele- 
ment in the device list, another points to 
AppleTalk variables, and another holds 
the address of the stack base. 

Next comes the system heap. It holds 
continued 
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Figure І: A generic memory map for Macintosh computers. Your application 

runs in the application space. The Mac Plus and SE screens and sound buffers are 
located in high memory. The QuickDraw globals and jump table are used to 
manage the operation of the application and maintain its graphical user interface. 


the system resources, such as device 
drivers. It also contains the patch code 
and initalization resources (INITs) that 
fix bugs or add enhancements to the sys- 
tem software. The size of the system 
heap is fixed. It starts at an initial prede- 
fined size. It can expand at boot time to 
hold additional resources (such as INITs) 
loaded into it. 

Above the system heap is the applica- 
tion space. Outside the application space 
the contents of memory are usually 
Static, because code, such as device 
drivers, must be available to the system 
as it goes about its duties. But the con- 
tents of the application space change each 
time you load a new application and as 
the application runs. 

The application stack grows from the 
top of the application space. At the bot- 
tom of this space is the application heap, 
where an application’s code and re- 
sources are loaded. As the application 
runs, more resources load, and it makes 
requests for additional memory for tem- 
porary variables or buffers. Both of these 
actions allocate extra memory on the 
heap, which grows toward higher mem- 
ory as the stack grows downward. 

Ideally, the stack and the heap never 
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meet. There are safeguards to prevent the 
heap from colliding with the stack (the 
system global ApplLimit defines the 
upper limit to the heap’s growth), but 
none to prevent the stack from smashing 
into the heap. If you get a bomb box with 
an ID of 28, that’s what happened. 

When the Mac starts up, the Finder is 
inside the application space, displaying 
the Desktop and carrying out file opera- 
tions. When you double-click on a docu- 
ment, the application that created the 
document replaces the Finder in the ap- 
plication space. 

The system error handler uses some of 
the high memory. The error handler is 
the routine that gives you the bomb box 
when things are seriously out of whack. 
High memory is also used as the RAM 
cache if it is switched on. This is one area 
of memory outside the application space 
that changes constantly. Certain older 
INITs also install themselves in this 
memory region. 

Finally, some of the high memory is 
allocated to specialized buffers, depend- 
ing on the specific Mac hardware you 
have installed. For example, both the 
Mac Plus and the SE use about 22K bytes 
of RAM to serve as a screen buffer. (In 


the IIci, the on-board video screen buffer 
is located in low memory.) The SE/30 
and the Portable have their own dedi- 
cated video RAM and thus don’t require 
a screen buffer in RAM, while the Mac 
II's screen buffer exists on а NuBus 
video board. The Plus and SE also have a 
sound buffer located in this buffer re- 
gion. The other Macs use the Apple 
Sound Chip (ASC), so they don’t need 
RAM for a sound buffer. 

So you actually have something less 
than a megabyte of RAM for your appli- 
cation to begin with. How much exactly? 
It depends on the Mac, since various 
patches and buffers on certain Macs use 
different amounts of memory. To give 
you a rough idea of how much RAM 
you’re actually left with, I installed the 
minimum System 6.0.4 configuration on 
various Macs. I used Symantec’s SUM II 
Tools to report on the size of the applica- 
tion space. The results are in figure 2. 

The Mac Portable has the most mem- 
ory to spare, and the SE the least. The 
Portable’s RAM surplus is due to its 
hardware video memory, the ASC, and 
the fact that its ROMs incorporate the lat- 
est bug fixes, which reduce the patch 
code in the system heap. 

The Псі benefits for the same reason: 
Its ROMs incorporate all the bug fixes 
accumulated over time from earlier Mac 
IIs. However, on the IIci, the computer’s 
display uses a NuBus video board. If you 
use its on-board video instead, the appli- 
cation space dwindles to 508K bytes, be- 
cause 320K bytes is allocated in RAM 
for an 8-bit screen buffer. 


Sizing It to Fit 

Now that you know how much memory 
you've got, you need to find out what you 
can run within the application space. The 
quickest way to determine what’s going 
to fit is to list what you сап 't use. You can 
eliminate MultiFinder, since it requires 
at least 2 megabytes of RAM. It needs 
the additional memory because of new 
data structures maintained by Multi- 
Finder and because a copy of the Find- 
er—which uses 160K bytes of RAM—re- 
mains in memory. (The Finder hangs 
around to manage the Desktop.) 

Mac II owners can strike 32-Bit 
QuickDraw from the list as well. The 
stated RAM minimum for 32-Bit Quick- 
Draw is 2 megabytes. There are two rea- 
sons for this limit. First, since 32-Bit 
QuickDraw was introduced long after the 
Mac II was, it isn’t part of the Mac II 
ROMs. (Тһе IIci's ROMs аге up to date, 
however, and have 32-Bit QuickDraw in 
firmware.) Therefore, 32-Bit Quick- 
Draw is “added” to the Мас as a RAM 
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patch: The new code is loaded into the 
system heap, and the QuickDraw traps 
are rerouted to this code rather than to 
code in the Mac ROMs. These patches to 
QuickDraw and to the Slot Manager con- 
sume 120K bytes of RAM. 

The second reason is the critical one, 
however. Depending on the number of 
colors you use, each pixel on the screen 
uses 2 to 4 bytes of RAM. An image 
using lots of large pixels can gobble up 
memory rapidly. For example, a small 
340- by 386-pixel image (one that would 
fit comfortably within a Mac SE/30’s 9- 
inch screen) using 32-bit pixels requires 
about 512K bytes of RAM. The larger 
the image, the more memory you need. 
This is why you often hear of graphics 
professionals using 5 to 8 megabytes of 
RAM with 32-Bit QuickDraw. Since 
such images inhale available RAM, you 
really can’t consider using 32-Bit Quick- 
Draw оп a 1-megabyte Mac Ісі. Ву 
eliminating 32-Bit QuickDraw, you also 
toss out any application that requires it to 
function. 

I eliminated both MultiFinder and 32- 
Bit QuickDraw because their memory 
demands are clear-cut. However, from 
that point on, finding out what will fit— 
and work—within the confines of a sin- 
gle megabyte isn’t as easy. 

ГІП start with applications. It seems 
simple enough: You can’t use any appli- 
cation that requires more than a mega- 
byte of RAM. You can find out how 
much memory an application needs by 
selecting the application on the Desktop 
with the mouse and requesting a Get Info 
(either from the Finder’s File menu or by 
typing Command-I) on it. The “sug- 
gested memory size" value indicates how 
much memory the application needs 
under MultiFinder, but it also gives a 
rough idea of how much it wants under 
the Finder. Consider safe any application 
whose value is less than a megabyte. 
However, it’s the borderline cases, where 
the application’s memory requirements 
are just over a megabyte, that can give 
you headaches. 

The only way to find out is to try using 
the application. It sounds simple, but I 
can give you two examples that show how 
daunting this task can be. According to 
the memory-size value, FullWrite Pro- 
fessional 1.0 requires 1124K bytes of 
memory, and Adobe Illustrator 1.9.3 re- 
quires 2000K bytes. Care to guess which 
application works? If you launch Full- 
Write Professional, you get a “Full Write 
requires at least 1024K to operate” alert, 
and you get dumped back into the Find- 
er. But Adobe Illustrator runs. 

Be careful, however. Even if an appli- 


APPLICATION SPACE 


Mac Mac 
Plus SE 


*508K if on-board video in 8-bit mode is used. 


Mac 
Portable 


Mac llci 


Ali Macs had System 6.0.4 (minimum system) installed, with no additional INITs or cdevs. The Mac Plus 
used an external Apple HO-20 hard disk drive; the rest used internal Apple hard disk drives. Hard disk 
sizes were: Mac SE, 20 megabytes; Portable, ІІ, 40 megabytes; and Ісі, 80 megabytes. Both the Plus and 
Ісі had extra memory, which was removed trom use by adjusting the size of the RAM cache in the Control 


Panel. 


Figure 2: The size of the application space for various Macintoshes. The values 
were measured using SUM II Tools and are approximate. The Mac Portable had the 


most RAM to spare, the Mac SE the least. 


cation runs, it may not be usable. Adobe 
Illustrator complains about low memory 
frequently, and certain Clipboard opera- 
tions require that you exit Illustrator and 
then relaunch it to scavenge extra mem- 
ory to complete the action. Whether or 
not you care to put up with such nui- 
sances is up to you. Just be aware that 
some applications that appear too large 
may be usable. 

Another gray area is the realm of 
INITs and cdevs. The Mac loads INITs 
at boot time; they extend its capabilities 
in various ways, typically by patching the 
Mac OS. You use cdevs to provide con- 
trol of system functions via the Control 
Panel desk accessory (DA). I lump cdevs 
into the same category as INITs because 
they use an INIT resource to add features 
to the operating system. 

Some of these enhancements are quite 
useful, and others are a bit frivolous. 
However, they all use memory in two 
ways. First, their code is installed per- 
manently into the system heap. Second, 
as they function, INITs and cdevs might 
grab additional memory to complete an 
operation. 

Don't plan on having dozens of INITs 
or cdevs on your 1-megabyte Mac. While 
some of them only use a few K bytes of 
RAM, others can snap up 40K bytes or 


more. As the system heap grows to ac- 
commodate them, your application space 
shrinks. The bottom line is how much 
you need the INIT and how much mem- 
ory you can spare for it. 

For example, I couldn't do without 
Steve Christensen's SuperClock! INIT, 
which puts the time and date in the menu 
bar and chimes the hour. It only uses 
16K bytes of memory. Another can't- 
live-without cdev is the Adobe Type 
Manager (ATM). It’s a real memory con- 
sumer, requiring not only 128K bytes for 
code, but an additional 64K bytes (mini- 
mum) for a font cache. Nevertheless, its 
ability to provide quality screen fonts at 
different point sizes is very important in 
my work, and so I choose to cope with its 
memory demands. 

By examining a certain resource with 
Apple's resource editor, ResEdit, you 
can determine quickly if your favorite 
INIT or cdev is easy on the memory or 
not. Use ResEdit to open a copy of the 
INIT or cdev. Scroll through the re- 
source list until you find one called 
sysz. Select and open this resource, and 
then open the sysz ID = 0 resource. 

According to Inside Macintosh volume 
V, the first long word in this resource in- 
dicates the number of bytes the INIT 
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requires on the system heap. At boot time, 
the Mac's INIT 31 mechanism uses this 
value to allocate memory for each INIT 
resource as it is installed. You can order 
ResEdit from Apple Programmers and 
Developers Association for $25. 


Packing It In 

Now let's put the Mac's memory to some 
real-world use. Typical jobs that you 
might need to do on a Mac are word pro- 
cessing, graphics, page layout, and soft- 
ware development. Using System 6.0.4 
software, I set up a configuration for 
each of these jobs that would work in a 
megabyte. I tried most of these setups on 
a Mac Plus, SE, II, and Portable. I en- 
countered few problems with each setup, 
but my tests were by no means exhaustive 
and they may not match your prefer- 
ences. However, they should give you a 
good place from which to start tweaking 
your system. 

One of the first decisions you need to 
make is what you want to use to manage 
your DAs and fonts. You can install them 
in your System file. But INITs such as 
Suitcase II and MasterJuggler let you 
have your fonts and DAs in separate files 
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and eliminate some of the Mac OS's an- 
noying limits. These INITs are useful, 
and I suggest you check them out. Both 
offer nearly the same features, so what 
you should consider above all else is the 
amount of memory they use. Suitcase II 
1.2.3 is the clear winner: Its sysz re- 
source indicates that it requires only 
about 10K bytes, while MasterJuggler 
1.16 needs 60K bytes. 

Word processing makes little demand 
on memory. Most word processors fit 
easily within a megabyte and give you 
few problems unless you're trying to 
paste gigantic graphics into them. I used 
MindWrite 2.1, which requires 750K 
bytes under MultiFinder. This is a worst- 
case memory usage; most word proces- 
sors use a lot less. I was able to run 
MindWrite in combination with ATM 
1.01 using a 64K-byte font cache, Super- 
Clock! 3.6, and Suitcase II. 

For graphics, most black-and-white 
paint packages require less than a mega- 
byte. If you're looking for high-resolu- 
tion output, you might want to try Adobe 
Illustrator. It works in 1 megabyte, but 
be aware that you're working at the edge 
of its limits. Illustrator 1.9.3 worked 
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with SuperClock! and Suitcase II. It dis- 
played fairly complex graphics but got 
cranky when I tried using the tools exten- 
sively. Occasionally it would run out of 
memory if I tried to save the file with a 
preview image. If you plan on using 
Illustrator a lot, you should keep the 
artwork simple. 

For page layout, I used PageMaker 3.0 
with Suitcase II, SuperClock!, and АТМ 
to work with an eight-page document that 
contained several typefaces but no 
graphics. I could place Encapsulated 
PostScript graphics or a TIFF image 
scanned at 75 dots per inch into the docu- 
ment. I had no problem examining the 
pages at any size or printing the docu- 
ment to a LaserWriter. If your output 
consists primarily of text, then you 
should have no difficulty with Page- 
Maker. However, don’t try to place a 
TIFF image scanned at 300 dpi into a 
document and expect it to work in | 
megabyte, because the higher the resolu- 
tion of the scan, the more memory it 
requires. 

For software development, I tried both 
Apple’s MPW C 3.0B1 and Symantec’s 
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One 
Track 
Mind. 


If you can't get your mind off 9 
Track Tape...there's good reason. 


Г чиш... 


It's still the number one choice in 
the entire world for exchanging 
information between computer 
systems. 


Using a 9 Track-Tape drive, you literally 
turn your PC into a mainframe. 


Most advanced 
controller cards 


We not only sell more 9 Track Tape drive 
systems than anyone else... we're known 
as problem solvers. People who develop 
and nurture solutions for other people. 
Give us a call today and let us solve 
your next conversion problem. 
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MAC AT THE MINIMUM 


Think C 4.0. In a megabyte of RAM, 
neither development system can run its 
source-level debugger, so you have to re- 
sort to the low-level debuggers. You can 
choose either Apple's Macsbug 6.1 or 
TMON 2.8.2 from ICOM Simulations. 
After installing the two debuggers and 
measuring the size of the application 
space, I determined that in the memory 
sweepstakes, TMON is the winner. The 
amount of memory used by each debug- 
ger varied depending on the type of Mac- 
intosh, but TMON consistently left me 
more memory to work with. 

Think C operated fine in І megabyte 
with SuperClock! and Suitcase II. I could 
launch to the test application from the 
compiler, enter the debugger, and exit 
from the application back to the compiler 
without problems. MPW, unfortunately, 
had problems when compiling multiple 
files. I'd frequently get an “Unable to 
swap in shell segment" message when 
the C compiler completed a file. I fared 
better when I removed the debugger, but 
this meant that I first had to compile and 
link a program and then reboot the Mac 
to install a debugger before I could test it. 
I'm not faulting Apple's excellent devel- 
opment software: MPW actually re- 
quires 2 megabytes of RAM, but you can 
make do with 1 megabyte. 


Hints for Life at the Edge 

Here are a few hints to help you conserve 
as much of that 1 megabyte of memory as 
possible. 


Use INITs and cdevs that have a sysz 
resource. The INIT 31 mechanism will, 
by default, allocate 16K bytes of RAM 
for INIT code that lacks this resource. 
This default might allocate too much 
memory for an INIT (wasting precious 
memory) or not enough. The latter can 
cause all sorts of problems, notably 
crashes, which are unpleasant no matter 
how much memory you have. 

Watch your memory! In tight-memory 
situations, you want some leeway so that 
an application can recover gracefully if 
memory runs dry. Try to have a buffer 
zone of 30K or 40K bytes so that the ap- 
plication can at least present an “ош of 
memory" alert. An excellent shareware 
DA called Memrometer 3.0 graphically 
displays the remaining memory as the 
amount of mercury in a thermometer. 
Memrometer was developed by Dana 
Basken and costs $5. 

Go easy on the beep sounds. Custom 
beep sounds are installed in the system 
heap at boot time. The longer the sound, 
the more memory it takes. If you insist on 
something other than that dry depart- 


ment-store Mac beep, use a short tone. A 
long beep sound of HAL 9000 explaining 
that he "can't do that" is nice, but it also 
consumes around 80K bytes of RAM. 


The following hints are for Мас П 
owners. 

Avoid the start-up screen. Those color- 
ful images that pop up on the monitor 
when the Mac II boots can be real show- 
stoppers, but they also wind up in the 
system heap, and that's RAM that you 
can't get back. Even a modest-size image 
can use over 100K bytes of RAM, which 
effectively implodes your application 
space. 

Use a small screen— preferably one of 
the 13-inch, 640- by 480-pixel types. 
The larger the screen, the larger the win- 
dow an application creates, and larger 
windows use more memory. Using a 19- 
inch SuperMac monitor, I could not get 
Adobe Illustrator to open a file. Once I 
swapped to a smaller monitor, the appli- 
cation worked adequately. 

Use black-and-white mode only. The 
same reasoning that made me reject 32- 
Bit QuickDraw applies here. A display 
that uses 8-bit pixels requires more mem- 
ory than one using a single bit per pixel. 
For the Mac IIci, you can reduce the size 
of the on-board video buffer from 320K 
bytes to 64K bytes by switching from an 
8-bit display mode to a 1-bit black-and- 
white display mode and rebooting. 

Exploit virtual memory. Connectix 
has a virtual memory product called Vir- 
tual that allows you to use your hard disk 
as additional memory. You'll need a 
paged memory management unit chip to 
be able to use Virtual on a 68020-based 
Mac II, but you'll need only the software 
itself to use it on a 68030-based Mac II. 
The cost of the kit, including the 
PMMU, is $275. 


Let's Get Real 

You can get work done with a 1-megabyte 
Mac. You won't be doing sophisticated 
graphics or a fancy newsletter loaded 
with high-resolution scans of the staff, 
but you can do quite well with text-only 
newsletters and simple artwork. 

As long as you realize the Mac’s limits 
and try not to exceed them, you can ac- 
complish a great deal without becoming 
frustrated by “ош of memory” alerts. 
And with the price of RAM falling, you 
may soon be able to add extra memory to 
your Macintosh. Then it will really 
perform. ш 


Tom Thompson is a BYTE senior techni- 
cal editor at large. He can be reached on 
BIX as "tom. thompson. " 
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1 Mb buffer option 


These are just some of the many 
standard features packed into НГв new 
DMP-60 DL series of pen plotters, 
Based on the popular DMP-60 line, the 
new DL series delivers a blend of proven 
performance and state-of-the-art 
innovation. At a surprisingly 
low price. 

Top of the line. Heavy 
duty. Large format. 
Loaded with standard 
_ features, Priced as low 

as $4,895" — 
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In the 19905, code will be generated by the 
click of a mouse or a tap of a key. With 
Matrix Layout 2.0 you can do that now. And 
the results will surprise you. 


Preview the 1990s with Layout 


In Layout, you create programs by designing 
an object-oriented flowchart, with all the 
options of traditional programming. It’s a 
technology we call desktop programming. 


Once you’re done, simply choose the lan- 
guage you want for the finished program. 
There’s Microsoft C, Lattice C, and Turbo C, 
as well as Turbo Pascal and Microsoft 
QuickBasic. You can even create a .EXE file 
that’s ready-to-run оп any ІВМ PC or 
compatible, 


1990s Power without 1980s Pain 


Because Layout works with today’s stan- 
dards, you can painlessly take advantage of 
the power behind Layout — object oriented 
programming, CASE (Computer Aided 
Software Engineering) technology, hypertext 
databases, and graphical user interfaces. All 
without giving up your favorite computer 
language. 


An Architecture for the 1990s 


Layout comes with objects that produce real 
code for everything traditional computer lan- 
guages can do — math, branching, variable 
management, complex data structures — and 
it extends each language to include powerful 
user interface and hypertext database capa- 


bilities. But best of all, you can extend 
Layout past the 1990s by building your own 
objects — BlackBoxes — that can do anything 
you imagine. Added together, Layout cuts 
your development time by up to 70%. 


Welcome to the 1990s 


Ready to jump into the 90s? Get Layout 
today. It's available for just $199.95. Or for a 
glimpse of the 90s, see the Layout video tape 
for just $9.95. Give us a call at 


1-800-533-5644 
In Massachusetts call (617) 567-0037. 
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Easing the 


RAM-Cram Blues 


TSRs can almost lock you out of your own system— 


but there is help 


Mark L. Van Name and Bill Catchings 


SR programs are 
great. They give 
you the illusion that 
you are running 
more than one program si- 
multaneously in DOS: TSRs 
"pop up" when you press the 
right combination of ‘“‘hot 
keys." They're always around 
and always available. How- 
ever, each one consumes 
some of DOS's precious 
memory. If you're not care- 
ful, you can end up with lots 
of useful TSRs and not 
enough memory to run your 
applications. This is known as 
"RAM cram." Luckily, util- 
ities exist to help you ease the 
RAM-cram blues. 


The Origin of RAM Cram 
To understand how these util- 
ities work, let's review how 
DOS views a PC's memory. 
Because DOS was originally 
written for the Intel 8088 
CPU, it was limited by the 8088's ability 
to address only 1 megabyte of memory. 
(The 8086 has the same limitation.) By 
the time most PC users realized the se- 
verity of constraints enforced by the 1- 
megabyte address-space limit, it was too 
late: The world was full of PCs. To pro- 
vide compatibility with those PCs, Intel 
gave its 80286 and 80386 processors a 
special operating mode, called real 
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mode, where the processor can address 
only 1 megabyte. Thus, DOS can run on 
those processors, but only in real mode. 
The PC architecture itself further 
limits the available memory to a mere 
640K bytes. It uses the “top” 384K bytes 
(between 640K bytes and 1 megabyte) 
for its own purposes: Things like ROM 
and memory-mapped devices, such as 
screen memory, live there. Applications 


have access to the remaining 
640K bytes, known as con- 
ventional memory. 

DOS also needs memory— 
at least 40K bytes—in which 
to run. And since it loads at 
the “bottom” of the available 
memory (starting at address 
0), PC applications actually 
get less than 600K bytes in the 
middle of the address range, 
from just above DOS to ad- 
dress 640K (see the figure). 

Things get worse. Many 
devices, including mice and 
RAM disks, require special 
drivers, each of which con- 
sumes even more memory. 

Then there are the TSRs, 
each of which uses still more 
of that 640K bytes. A typical 
set of TSRs might include a 
thesaurus, a spelling checker, 
a keyboard enhancer, and a 
personal productivity tool 
such as Borland's SideKick. 
This is where the utilities 
come in: They let you recover some of the 
memory your TSRs consume. 


How TSRs Work 

Most DOS programs interact with mem- 

ory in a very simple way: DOS loads 

them into memory just above itself, the 

programs use all the available memory 

they want, and then they relinquish that 
continued 
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memory when they're done. 

A TSR is different. It also loads into 
the lowest available memory, but it 
doesn't go away when it terminates. In- 
stead, it stays resident in a kind of dor- 
mant state, doing nothing but occupying 
memory. Other DOS programs run as 
usual, except that the TSR's memory is 
unavailable to them. 

If you load more than one TSR, each 
one loads on top of the previous ones in a 
sort of TSR stack. When you hit the ap- 
propriate hot keys to bring up a TSR, 
you're just activating a program that's al- 
ready in memory. 

The TSR wasn't running when you hit 
those hot keys, however, so how did it 
"hear" them and start executing? By 
using a trick that involves interrupt vec- 
tors. A PC must handle certain events, 
such as pressing a key, very quickly, so it 
generates a special condition—an inter- 
rupt—each time such an event occurs. 
Different events cause different inter- 
rupts. Pressing a key, for example, gen- 
erates interrupt 09 hexadecimal. 

When an interrupt occurs, the system 
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has to find the routine that should handle 
it. The system multiplies the interrupt 
number by 4 and uses the result to find an 
address in the interrupt-vector array in 
memory. Each address in that array 
points to the routine, typically one in the 
system's ROM BIOS, that should handle 
the corresponding interrupt. 

A TSR hears a keystroke by putting it- 
self in the middle of this process. In ef- 
fect, the TSR "steals" the normal key- 
board interrupt by replacing the address 
of its interrupt vector with the address of 
one of the TSR's routines. That routine 
checks each key sequence to see if it is 
the TSR's hot-key sequence. If so, it 
starts the TSR. If not, it passes the key 
sequence to the original BIOS key-han- 
dling routine—and you never know the 
difference. The only cost is a tiny bit of 
system time to execute the TSR's key- 
board-interrupt routine. 

The situation can actually become 
much more complicated, because many 
TSRs can be in memory at the same time, 
and all of them can steal the keyboard in- 
terrupt. When that happens, the TSR 
loaded last hears each keystroke first. 
Then it either starts running, or it passes 
the keystrokes to the interrupt-handling 
routine whose address it removed from 
the interrupt-vector array. With more 
than one TSR, this address points to a 
routine in the next TSR on the stack. This 
process repeats until either a TSR finds 
its hot keys or the keystrokes reach the 
BIOS for normal processing. 

TSRs can steal other interrupts. An- 
other common one is the timer interrupt, 
which lets a TSR activate frequently re- 
gardless of whether you hit a key. TSRs 
can also become active on interrupts that 
involve communications activity—a fea- 
ture especially useful for print spoolers. 


À Light in the Dark 
If you load a few TSRs into your PC's 
memory, you can end up with a lot of 
stolen interrupts and considerably less 
available memory than you think. Unfor- 
tunately, it's not easy to tell exactly 
which interrupts are stolen or precisely 
how much memory you have left. Enter 
Quarterdeck Office Systems' Manifest. 
Manifest offers a menu of displays that 
tell you a great deal about your PC. Most 
of the information has nothing to do with 
TSRs, but some of it does. One particu- 
larly useful display is Manifest's map of 
the first megabyte of memory. It shows 
how much memory DOS is taking, as 
well as where each device driver and TSR 
is loaded and how much space each is 
consuming. You can also see how much 
memory is available for your applica- 


tions. Manifest even shows you the name 
of each TSR, if possible (as long as the 
TSR has not released its DOS “environ- 
ment space," the memory area where 
DOS stored the program's name). The 
same display shows you the items 
mapped into the memory above 640K 
bytes and below the 1-megabyte limit. 

Another display presents the inter- 
rupt-vector table. It lists every interrupt 
and tells which program (BIOS, DOS, 
TSR) currently owns each interrupt. 
Manifest even highlights the stolen inter- 
rupts so you can spot them easily. From 
these two displays, you can see just what 
your TSRs are doing to your machine. 

Manifest can also tell you a great deal 
more, everything from details about your 
machine's configuration (e.g., BIOS 
maker, disk type, and available DOS 
variable space) to the results of the pro- 
gram's built-in memory benchmarks. 
With a retail price of only $60 and a pol- 
ished user interface that is so simple to 
use that you never need to crack the man- 
ual, Manifest is one program that we 
think most PC users ought to own. 


Blowing the Whistle on TSRs 

As nice as Manifest is, however, it only 
shows you that you're suffering from 
RAM cram; it does nothing to remedy 
the situation. Persoft's Referee gives you 
one way to reduce that problem. Basical- 
ly, Referee lets you remove TSRs from 
memory. Most TSRs provide a way to re- 
move them, but you have to use a differ- 
ent command for each one. Referee lets 
you remove any TSR with a single com- 
mand. To use Referee, you must load its 
own TSR, REF WATCH, before you load 
any other TSRs. REFWATCH keeps 
track of all the TSRs that you load after 
it. Then, when you want to remove a 
TSR, you run the Referee program. 

One of the best ways to use Referee is 
in a batch file. If you had a TSR, such as a 
spelling checker, that you wanted to load 
only when a certain application is 
loaded, typically your word processor, 
you could run that application with a 
batch file like this one: 


вре11-сһескег 
word-processor 
REFEREE #spell-checker 


Where spell-checker and word-pro- 
cessor are the DOS program names of 
those applications. 

As with the other products in this 
group, Referee can remove only the most 
recently loaded TSRs—the top ones on 
the TSR stack. This limitation makes 

continued 
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idea made the 
mouse obsolete. 


Frankly, we thought any input device that operated by 

dragging it across an already cluttered desk was great 

technology misapplied. We took a different approach. 
Now RollerMouse makes the conventional mouse 


obsolete. 


Control Without 
Bending Your Elbow 


All the pointing accuracy and speed 
you only hoped for from your old 
mouse is right at your fingertips. 
Moving from point to point with 
our oversized trackball is fluid, effort- 
less and fast at 200 CPI resolution. 

Using our exclusive four-button 
control, you have maximum click 
and click lock versatility. With 
programmable pop-up menus, 
RollerMouse works with software 
written with or without a mouse in 
mind. And RollerMouse technology 
means you never need to disassemble 
it for cleaning. 


More Application Productivity 


If you work with the latest graphics-based applications, 
such as desktop publishing, CAD/CAM/CAE or any object- 
oriented PS/2, PC or Mac operating system, don't be held 


back by old mouse technology. 


RollerMouse 


The other kind of mouse. 


Buy from the leader in precision 


үм pointing devices. CH Products perfected 
computer control technology more 
than 25 years ago. And the latest 
technology is at a dealer near you. 


For more information, call: 
(619) 744-8546 
8:00 a.m. - 4:30 p.m. PST 
For credit card orders, call: 
USA (800) 624-5804 
CA (800) 262-2004 
8:00 a.m. - 4:30 p.m. PST 


A Division of Joystick Technologies, Inc. 
1225 Stone Drive, San Marcos, CA 92060 
All product names are registered trademarks of 
their respective owners. All rights reserved. 
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PC Compatible 
Single Board Computers 


А ^» for the OEM 
MES DR DOS® Now Available. _ 


Quark®/PC + 


е NEC У-4О? Processor 

e Video/LCD Controller 

е 8 or 10 MHz Frequency By 

e Up to 768K Memory 4" x 6" 


Quark®/PC II 


е 80386 SX based 
e EGA? Video/Color LCD 
Controller | 
7, e SCSI Hard Disk Contro 
4" ход e Floppy Disk Control 
e Up to 4 Mbytes Memory 


To order or enquire call us today. 
Megatel Computer Corporation 
(416) 245-2953 FAX (416) 245-6505 
125 Wendell Ave., Weston, Ontario M9N 3K9 


REPS: Italy 39 334 256 524 Austria 43 222 587 6475 
W. Germany 49 6074 98031 Finland 358 0757 1711 
U.K. 44 959 71041 Sweden 46 4097 1090 
Netherlands 31 838 541 301 Norway 47 986 9970 
Australia 61 03 568 0988 Denmark 45 244 0488 
France 1 47 46 94 52 


Trademarks: Quark - Ё. + К. Manufacturing Ca 
DRDOS - Digital Research Ltd. ЕСА - ІВМ Corp. V-40 - NEC Com 


megatel 


Only your imagination 
limits how you benefit 
from PERCON® 


keyless data collection. 


Checking out books or checking in employees—input 
data quickly and accurately using bar codes or magnetic 
stripes. PERCON has proven bar code solutions for IBM®, 

DEC", and Apple Macintosh®. Call 1-800-8-PERCON. 


PERCON 


2190 W. 11th Avenue, Eugene, Oregon 97402-3503 
(503)344-1189 FAX(503)344-1399 


©1989 Percon, Inc. PERCON, IBM, DEC and Apple Macintosh are trademarks. 
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EASING THE 
RAM-CRAM BLUES 


sense, however, because removing lower 
TSRs would leave holes in memory that 
DOS programs couldn’t use anyway. 

You can also use Referee to deactivate 
a TSR; it removes all references to the 
TSR from the interrupt-vector table. 
Later, when you want to use the TSR, you 
can reactivate it. These two features were 
quite useful when TSRs conflicted with 
one another on a regular basis, but most 
TSRs today are well behaved and pass 
stolen interrupts from one to another. 


The PopDrop Swap 

Another product, BLOC Publishing’s 
PopDrop, works much like Referee. You 
run PopDrop before you load any TSRs 
that you might later want to remove. It es- 
tablishes a “low watermark” in memory. 
Then you load your other TSRs. The next 
time you execute PopDrop, it removes all 
the TSRs above that low watermark. Like 
Referee, it's a quick and easy way to re- 
move TSRs. 

PopDrop actually lets you go a bit fur- 
ther than Referee, because you can estab- 
lish up to 16 layers of TSRs, each with its 
own PopDrop low watermark. To define 
a new layer, you execute POPDROP UP 
and then load the TSRs you want in that 
layer. To remove the topmost layer, you 
execute POPDROP DOWN. You can 
also roll back several layers at a time, or 
merely make certain layers inactive. 

To help you see any interrupt con- 
flicts, PopDrop can display a list of the 
stolen interrupt vectors. Similar to Ref- 
eree, one of the best ways to use PopDrop 
is in a batch file that lets you bring up a 
few TSRs with a specific application, as 
in the following: 


POPDROP UP 
spell-checker 
thesaurus 
Word-processor 
POPDROP DOWN 


PopDrop is actually one half of a package 
called PopDrop Plus, which also in- 
cludes a second TSR-management utili- 
ty, PopLoad. PopLoad is useful only if 
your PC has extra memory that obeys the 
LIM/EMS 4.0 standard, which defines 
how DOS programs can deal with ex- 
panded memory, that is, memory outside 
the 640K-byte user address space. EMS- 
compliant programs can make EMS 
memory visible to DOS by mapping sec- 
tions of it into 16K-byte areas, called 
"page frames." These page frames can 
be anywhere in the 1-megabyte DOS ad- 
dress space. There are usually four such 
frames, so applications can see a 64K- 

continued 


Now There’s a Periscope 
Board for Your ІВМ PS/2 


With the new Periscope® Model I/MC, you now 
have the same robust Periscope Model I debugging 
capabilities using a PS/2 with Micro Channel® 
architecture that you already have using a PC, XT, 
AT, or AT-compatible 80386 machine. 

Just like the current Periscope Model I, 

Periscope Model I/MC has a 32K footprint in 
system memory, above 640K but in the first 
megabyte. The board stores the Periscope software 
and all debugging information (symbols, etc.) 
in its write-protected RAM. 

Designed for use in machines with the IBM 
Micro Channel bus architecture, the board 
allows you to add chips to extend the 512K 
of write-protected RAM to a full two megabytes, 
if need be. (Most developers find 512K to be 
quite enough, however.) 


Real-time hardware- 
assisted debugging of 
programs running on 

PS/2s is now possible! The 
remote feature of the new 
Version 4.3 Periscope software 
enables Periscope ГУ to support 
real-time debugging of programs 
running on DOS-based machines, 
including those with Micro Channel 
architecture. The open architecture 
remote debugging feature will 
support OS/2® and other protected- 
mode environments in the near future. 
Call for details. 


Ы PNE) 


HEIN т, | ЫШ ors 7 свае 


———]/''!"—Aá ———————!X—— 


All models include Version 4.3 software, 
manual, and: 


Ш New Periscope I/MC (Mc Board for short) 
has 512K Micro Channel-compatible board 

& break-out switch ................... $745. 

Ш Periscope I has 512K PC- and АТ 

compatible board & break-out switch ..... $595. 

Ш Periscope II has break-out switch :... $175. 


With this new board in your 
IBM PS/2 or compatible, 
Periscope uses zero memory 
in the lower 640K. So you don’t 


e P E a P Ш Periscope П-Х has no hardware ...... $145. 
trashing miy amie И Periscope III has PC- and АТ. 
or not being able to compatible real-time board (to 10MHz) & 


brpakoutewEOh .....5.5...............» $1395. 
Ш Periscope IV has 80286 and 80386 АТ: 
compatible real-time hardware (to 25MHz) 
& breakout switch ................. $2195-$2995. 
Ш PLUS board is Model I board (no software), 
optional with Models III & IV .......... $500. 


\ Call Toll-Free Today For More 
Information 800-722-7006 

MAJOR CREDIT CARDS AND QUALIFIED 
COMPANY PURCHASE ORDERS ACCEPTED 


IBM, PS/2, OS/2, and Micro Channel are 
registered trademarks of the IBM Corporation. 


debug a very large program, or TT 
bugs appear or disappear when you load your debugger. 
Use the break-out switch, which plugs into the board, to 
break in to your system safely any time. It keeps you from 
having to power down and back up when your system 
hangs. You can just press the little red 
"panic" button to find out exactly what 
is going on. 
Periscope Model I for PCs, ХТ, 2E 
АТ, and AT-compatible 80386s. The Р 
manual, disk, and quick-reference card 
іту. Shown come with all models of Periscope. 
У, 2 Circle 218 on Reader Service Card — — 
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byte “window” into EMS memory. 

PopLoad lets you put TSRs into EMS 
memory. To use it, you must first put the 
POPLOAD.SYS driver just after the 
EMS driver in your CONFIG.SYS file. 
Then you enter 


POPLOAD tsr-name 


to put that TSR into EMS memory. One 
important limitation: The TSR must be 
no larger than the largest EMS window 
your system supports. 

You must tell PopLoad all the TSRs 
that you want to use, as well as the hot 
keys that you want to use to summon each 
TSR. PopLoad keeps all those TSRs in 
EMS memory. When you hit the hot keys 
for one of them, PopLoad makes it visi- 
ble through the EMS window so you can 
use it. One consequence of this approach 
is that you can only use PopLoad with 
TSRs that you activate with hot keys. It 
won't work with TSRs, such as print 
spoolers, that activate themselves by 
stealing other interrupts. 


Making Headroom 

Like PopLoad, Helix Software's Head- 
room can also use EMS memory to re- 
move TSRs from DOS memory space— 
but it can do much more as well. Rather 
than having TSRs live in expanded mem- 
ory, Headroom stores them in a "swap 
area" until you need one of them. That 
swap area can be LIM/EMS 3.2 or 4.0 
memory, extended memory, or even a 
hard disk file. (Extended memory is 
memory above the 1-megabyte line. It is 
available only on 80286, 80386, and i486 


Parallel Port Interface (PPI) 


Hy 
The parallel port interface (PPI) connects between the printer port on a PC and the 


processors, and then only when those 
processors are not running in real mode, 
to which DOS is bound.) 

Using Headroom is a multistep pro- 
cess. First, you run Headroom before 
any TSRs you want to swap. Then you 
load those TSRs and run another Head- 
room program, Swapout, which creates 
an image of the target TSRs in the swap 
area. Then you must bring up Headroom 
and tell it which hot keys you want to use 
to activate them. Headroom saves those 
key assignments, as well as other infor- 
mation it needs, in a configuration file 
on your disk. Finally, you add Headroom 
to your AUTOEXEC.BAT file and re- 
boot your PC. When Headroom runs, it 
uses the configuration file to load those 
TSRs automatically. 

When you hit the hot keys of one of the 
swappable TSRs, Headroom rolls the ap- 
propriate TSR into conventional mem- 
ory. When you exit the TSR, Headroom 
moves it back to the swap area. The only 
difference between swapping a TSR to 
expanded memory, extended memory, 
or a hard disk is speed. 

Unlike PopLoad, Headroom offers a 
long list of TSR-activation events, includ- 
ing timer ticks, a set amount of CPU idle 
time, serial-port communications activ- 
ity, and DOS function calls. You can 
also use a special command, XRUN, to 
execute TSRs smaller than 64K bytes di- 
rectly from an EMS window—much like 
PopLoad runs them. 

Headroom offers many other features 
as well. If you have EMS memory, you 
can swap out any device driver that fits in 
the 64K-byte EMS window. This works 


World Class Software Security ІШІ 


Secure software and data with reliable, effective 


with the ANSI.SYS, MOUSE.SYS, and 
VDISK.SYS drivers. But, you should use 
this feature with care because it might 
not gain you any memory. ANSI.SYS 
and VDISK.SYS, for example, are 
smaller than the driver that Headroom 
uses for swapping. 

Headroom even lets you swap entire 
applications, so that inactive applications 
wait, as TSRs do, in the swap area. You 
can have up to 32 application partitions, 
or memory areas, each of which can be 
as large as the amount of conventional 
memory left after DOS and Headroom 
load. Headroom stores the inactive parti- 
tions in the swap area. When you hit a 
partition’s hot keys, Headroom moves 
the current partition into the swap area 
and the one you summoned into conven- 
tional memory. 

Headroom’s biggest drawback is its 
hypersensitivity to system changes. You 
must redefine your Headroom TSR con- 
figuration file every time you make any 
change in system-memory usage, even if 
you just change the number of buffers in 
your CONFIG.SYS file. The documen- 
tation is rough and opinionated, but 
Headroom offers more raw TSR-man- 
agement features than any other product 
in the group. 


Low-Cost Multitasking 
While application swapping is almost a 
secondary feature of Headroom, it is the 
central focus of SoftLogic Solutions’ 
Software Carousel. This product works 
much like the application-swapping fea- 
ture of Headroom. You can hot-key up to 
continued 


protection products that won’t burden honest users. 


Glenco is a world leader in the area of software security products and 
services. Our copy protection products and data security products are second 
to none. They are designed to function on a wide variety of third party 
hardware. We have over 3500 satisfied software firms utilizing our products. 
We also have a full line of disk based protection systems. 


е MACHINES SUPPORTED - IBM 
PC/XT/AT & PS/2, Macintosh 

е OPERATING SYSTEMS - MS-DOS, 
XENIX, Network, Finder, & Multifinder. 


printer cable. The PPI holds two Key Tags, one on each side. Each Key Tag contains 


| а secure custom chip which is pre-programmed by Glenco to only work with the 
assigned software package. A second Key Tag can be employed to protect another 
package, or may be used to turn other software packages “оп”, remotely or on-site. 


* STANDARD KEY TAG - Software is 
protected for an unlimited number of 
executions. They are pre-programmed to 
include a sequentially assigned S/N. 

* COUPON KEY TAG - Software is valid for 
а preset number of executions. The Coupon 
count can be reset remotely or on the cust- 
omers site by using a second update Key Tag. 
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* READ/WRITE KEY TAG - With 
programmable memory. Perfect for companies 
which have multiple products or a product with 
several optional modules. By having several 
packages protected using one Key Tag, your 
costs are lowered, 

* DURATION KEY TAG - Has a clock on 
board. (Available late '89) 


* LANGUAGES/COMPILER - Over 50, 
including runtime packages, data bases and 
spread sheets. We have a non-programmers 
interface as well. 


Call or write for more information. 


GLENCO 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1979 


721 W. Algonquin Road, Arlington Hts., IL 60005, (312) 364-7638, FAX 364-7698 
in Europe contact: SDC Security Systems, The Netherlands 


Tel: +31-45-441535, FAX: +31-45-444747 
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YOUR BENEFITS: You get 4 books for $2.95 plus shipping and handling when 
you join. You keep on saving with discounts up to 50% off as a member, 


YOUR PROFESSIONAL BOOKSTORE BY MAIL: Every 3-4 weeks, 
you will receive the Computer Professionals’ Book Society News describing the 
Main Selection and Alternates, as well as bonus offers and special sales, with scores 
of titles to choose from. 


AUTOMATIC ORDER: If you want the Main Selection, do nothing and it 
will be sent to you automatically. If you prefer another selection, or no selection 
at all, simply indicate your choice on the reply form provided. As a member, you 
agree to purchase at least 3 books within the next 2 years and may resign at any 
time thereafter. 


BONUS BOOKS: Starting immediately, you will be eligible for our Bonus 
Book Plan, with savings of up to 80% off publishers’ prices. 

IRONCLAD NO-RISK GUARANTEE: If not satisfied with your books, 
return them within 10 days without obligation! 


EXCEPTIONAL QUALITY: All books are quality publishers’ editions 


especially selected by our Editorial Board. (Publishers’ Prices Shawn) 
| BYP390 
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NOW!—Non-DOS Formats for 312 and 


5УА inch disks 
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COPIES MOST 
FORMATS 
FLAWLESSLY. 


NEW: The V3000 
now supports non-dos 
formats, 1.e., Unix, 
Xenix, NCR, etc., in 
addition to all IBM 
formats. 


Attach a Victory V3000 
Autoloader to your 
IBM/PC or Macintosh, 
enter one or more 
jobs, and walk away! 
The system automat- 
ically copies 5% or Зу 
inch disks—up to 180 
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per hour. Switching 
the copy drive takes 
less than a minute. 
Auto-Dup tests the 
quality of each copy, 
sorting the disks into 
one of two output bins. 


Do-It-Yourself 
Servicing. 

The Autoloader’s 
simple component de- 
sign and diagnostics for 
checking drive align- 
ment and speed allow 
you to maintain the 
system without outside 
service, 


Call (800) 421-0103. 
And ask about Victory's 


6 


кә 
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family of affordable 
Autoloaders that sup- 
port Serialization and 
Custom Label Printing. 


V 


VICTORY 
ENTERPRISES 


Technology, Inc. 


Victory Plaza 

1011 E. 53% Street 
Austin, TX 78751-1728 
(512) 450-0801 

Internationally call BFI: Frankfurt 
(49-6074) 40980, London (44-622) 
882467, Milan (39-2) 33100535, or 
LOADPLAN: London (44-1) 2007733 
or Melbourne (61-3) 5254088. 


а Wide Inquiries Prompily' Filled . 
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12 applications. Each application lives in 
a partition that can be as large as the 
amount of conventional memory left 
after DOS and Software Carousel load. 

Also, like Headroom, this program 
keeps all but the active partition in a 
swap area in expanded or extended mem- 
ory, or on disk. But because you can put 
TSRs in each partition, Software Carou- 
sel can manage TSRs as well as applica- 
tions. Only the TSRs in the active parti- 
tion consume conventional memory. 

Not surprisingly, you can run only the 
TSRs in the active partition. Also, each 
TSR can work only with the application 
and other TSRs in its partition. If you 
want to use a spelling checker with a 
word processor, both must be in the same 
partition. 

When it comes to TSRs, Software Car- 
ousel is most useful in two situations. 
The first is when you have a TSR, like 
SideKick, that you can put in its own par- 
tition. The second is when you have TSRs 
that you want to use only with specific 
applications. You can, for example, have 
one partition with a spelling checker, 
thesaurus, and word processor, while an- 
other partition contains a mouse driver 
and paint program. No partition has to 
pay the memory cost of a TSR that it 
doesn’t need. Software Carousel also lets 
you have several applications available at 
once when you don’t have the money or 
system power to run a more complicated 
application manager, such as Microsoft 
Windows or Quarterdeck’s DESQview. 


Curing Claustrophobia 

All these products can help you manage 
TSRs, so, to some degree, you can’t go 
wrong with any of them. Be sure, how- 
ever, that your PC has the resources that 
your choice requires. For example, while 
Manifest, Referee, and PopDrop will 
run on any system, PopLoad requires 
LIM/EMS 4.0 memory. And Headroom 
and Software Carousel need expanded or 
extended memory, or a hard disk. 

TSRs are extremely useful tools, but 
when allowed to run rampant in mem- 
ory, they can make your applications 
claustrophobic. You can end up almost 
locked out of your own system. However, 
one of these utilities can help you get 
your space back. You don’t have to sing 
the RAM-cram blues anymore. Ш 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
free-lance writers based in Raleigh, 
North Carolina. You can reach them on 
BIX as‘‘mvanname’’ and "wbc3," 
respectively. 
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“По you know what the underground bargain C compiler of this year is? It’s _ Technical Specifications 
: қ я d. Ж Power C includes: Power C compiler with integrated Make, 
the Mix Power C compiler. For under $25 with shipping, it is one heck of a Power C Linker, Power C Libraries (450 functions), the Power 


р? C book (680 pages), and support for. . . 
good compiler. P ANSI standard 
қ А Га ating point 
Victor Schneider _@_ 8087/80287 coprocessor 
auto-sensing of 8087/80287 


Dr. Dobb’s Journal, June 88 (Letter to the editor) 


ме 

“ҰЯ. automatic register variables 

4” unlimited program size 

4 mixed model (near & far pointers) 

4 graphics on CGA, EGA, VGA, & Hercules 


““ , ` . . i d i 
Overall, Power C's performance is remarkable for the price. Quite Lm ы debugger 


compatible with the Microsoft C and Turbo C ‘‘standards’’, Power C is a Library source code 
қ ; , : BCD business math 

heavyweight contender in the educational, hobbyist, and perhaps even the 

professional market — at a bantamweight price.’ 


Т rder now by calling our toll free 
И number or mail the coupon to 

ӘӘ? Mix Software, 1132 Commerce 
Drive, Richardson, TX 75081. 


Stephen Davis 
PC Magazine, September 13, 88 (Review) 


"Power С is an unbelievable product for $19.95, and is very competitive with 1-800-333-0330 
Turbo C, Microsoft C, and Microsoft's new Quick C in both features and 

performance. It is excellent for the beginner who wants to learn C, or for the For technical support call: 1-214-783-6001 
experienced programmer who wants to develop professional applications. The УЯ Ba el 320K memory, 2 floppy drives or hard drive. 
manual alone is worth the price of this package, and the generous library Runs on IBM PC, XT, AT, PS/2 and compatibles. 


source code and assembler offer adds to the value of it. If you have any | СТТН СТ 
desire to program in С, or want a more powerful C compiler, get a copy of 722 60 day money back guarantee 
Power С!” pma 

ree 


City 

t State ———  1(1——. йр 

Telephone 2an 
Paying by: O Money Order D Check 
C] Visa O MC ( AX O Discover 
Mt — a —À——— 
Card Expiration Date 

| Computer Name Disk Size 


— HL СТОК 
| Product(s) (Not Copy Protected) 
(3 Power C compiler ($19.95) $ 
CO Power Ctrace debugger ($19.95) Sam 
Г} Library Source Code ($10.00)  — 4 
(includes assembler & library manager) | 
Г} BCD Business Math (810.00) 5 
Add Shipping ($5 USA — $20 Foreign) $ 
Texas Residents add 8% Sales Tax 
Total amount of your order 


Michael Cortese 
Computer Shopper, August 88 (Review) 


“The Ctrace debugger is where Mix really shines. It is magnificent. It's not 
only better than the stripped down debugger Microsoft includes with Quick C, 
it’s better than the full debugger Microsoft provides with its high-end 
compiler (Codeview).’’ 


David Weinberger 
Computer Shopper, November 88 (Review) 
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TimeWands - The Obvious Choice 


Both TimeWands transfer their data through the 


host computer's serial port where the data is 
stored іп an ASCII text file. This allows the data 


The TimeWand II is a ruggedized bar code to be easily combined with a wide variety of 
software packages. 


reader ready for heavy-duty use. Its 

programmability allows your custom applications | | u | 

to be pre-set with prompts and cross-reference Choosing either the original TimeWand or 
TimeWand ll provides you with a quality bar code 


You have specific bar coding requirements. 
That's why we give you a choice! 


files. The large internal memory sizes of 32, 64, ! 
and 128K easily hold a day's worth of reader at an affordable price. Call Videx at 503- 
transactions along with the date and time of 758-0521 and ask for your free information kit. 
each entry. 
TimeWand (8K)................... $248.00 
ң TimeWand ll (32K).............. $698.00 


If your data collection needs are 
simpler, the original TimeWand 
offers a cost effective 
alternative. The TimeWand 
date and time stamps each 

bar code scan, like the 
TimeWand ll, but is 


[Videx | 
1105 NE Circle Blvd. 
contained in a smaller and Corvallis, OR 97330-4285 
lighter package. Even though it 503-758-0521 * FAX 503-752-5285 
See us at ID Expo, May 15-17, Chicago, booth #350; 


is compact, the TimeWand can still 
and at COMDEX/Spring ’90, June 3-6, Atlanta, booth #7421 


gather an impressive 2000 scans. 
Videx and TimeWand are registered trademarks of Videx, Inc. 
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ІМ BEPTH 
LIFE WITHIN 1 MEGABYTE 


Saving Space 


Data compression can add years to the life of your hard disk 
for a lot less than the price of a new drive 


t’s not that your com- |: 
puter is any slower or 
smaller than it ever was 
before, it’s just that you 

seem to keep running out of 
disk space. Hardware keeps 
getting bigger and faster, and 
software keeps getting fatter 
and fatter. 

There was a time not so 
long ago when dBASE and 
WordStar would fit on a single 
floppy disk. Now, no matter 
what size hard disk you have, 
it's probably nearly full. 

There must be a better way 
to keep all this capability ac- 
cessible without having to add 
more storage space every few 
months or save it all on floppy 
disks. Well, as a matter of 
fact, there is. Data compres- 
sion won't make your hard 
disk any faster, but it will 
allow you to keep more of 
those overweight applications 
on the hard disk where they 
belong instead of gathering dust on flop- 
py disks in your desk drawer. 


P eh 


Making More Room 

Most of us already have a word proces- 
sor, a spreadsheet, and a database pro- 
gram. These days, those alone may be 
enough to overflow a hard disk. By itself, 
dBASE IV takes up almost 3 megabytes 
of storage space. However, using a pro- 
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gram called PKzip, you can squeeze it 
down to about 1.6 megabytes. 

If you don’t want to be bothered with 
shrinking and expanding files manually, 
you can set up batch files to do it auto- 
matically. I wrote a batch file for dBASE 
IV named pack4.bat containing 


pkzip -m ~xpack4.bat -xgobase.bat 
dbase.zip *.* 


This moves all the files in my 
current directory, except for 
the batch files, into the ar- 
chived file dbase.zip. Then, 
when I want to use dBASE, I 
run the gobase.bat batch 
file, 


pkunzip dbase.zip 
del dbase.zip 
dbase 

pack4 


which lets me run the pro- 
gram. When I’m finished, it 
packs dBASE up again and re- 
leases more than a megabyte 
of disk space for work. 

The pack4.bat file isn’t 
fast, taking almost 5 minutes 
to run, but it certainly beats 
having no room on your hard 
disk. Once compressed, 
though, the file takes only a 
minute to deploy the program 
for action. You could set up 
similar batch files for almost 
all your applications. 

Realistically, you could, with a watch- 
ful eye on total space requirements, 
maintain a 20-megabyte hard disk con- 
taining 25 megabytes of files. Data-com- 
pression programs squeeze files down 
more effectively than this indicates. 
However, they require available space 
equal to the size of the uncompressed 
continued 
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Squeeze, Squash, and Crush 


rograms that archive files can sel- 

dom make heads or tails of their 
competitors’ file formats. The compres- 
sion methods are disguised under color- 
ful names like squeeze, squash, freeze, 
pack, and crush, but they are all based 
on four data-compression algorithms: 
Shannon-Fano, Huffman, Lempel-Ziv, 
and its close relative, Lempel-Ziv- 
Welch (LZW). 

Having the same theoretical under- 
pinnings, however, doesn’t mean that 
the file formats they produce are any 
more compatible than most word pro- 
cessors’ text files. If anything, the prob- 
lem is even worse than trying to read 
WordPerfect files with Xy Write. 

Data-compression algorithms are de- 
ceptively simple. Almost anyone can 
translate one into a program. However, 
the results depend on the programmer, 
whose skill determines whether the fin- 
ished product will be a triumph or a 
disaster. 

Currently, the most popular data- 
compression algorithm is LZW, which 
has been used in both ARC and PKzip. 
It has the dual advantages of being both 
fast and effective and thus is the one I 
will concentrate on here. 

To follow the LZW algorithm, you 


files that they’re working on. 

Theoretically, you could keep even 
more files on disk, but juggling space re- 
quirements during decompression would 
be too much trouble. The only files that 
you should never place in an archive are 
your essential DOS files and anything 
that’s important enough to put in your 
path statement. 

You can also save a significant amount 
of space by compressing just your data or 
text files. Worksheets, manuscripts, and 
databases frequently contain large 
amounts of empty space and redundant 
characters, which makes them ideal for 
data compression. You can easily use a 
data-compression program to bundle to- 
gether, for example, your correspon- 
dence files. 


Evolution by Frustration 
Two forces have pushed the evolution of 
data-compression programs. The first 
was the limited size of microcomputer 
hard disks: They have never been big 
enough. 

There must be a rule somewhere that 
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prepare a matrix that can hold several 
thousand items. Positions 0 through 255 
are initialized to the standard ASCII 
character set. The uninitialized posi- 
tions have strings assigned to them as 
new data is entered. Each unique string 
is assigned its own position. 

These positions serve as codes that 
are used to encrypt a file into its com- 
pressed form. If a particular string al- 
ready has a position, then the output is 
the position that corresponds to the 
string, and the data-compression pro- 
cess has begun. 

When the matrix is full, the oldest or 
least-used position is reinitialized to the 
new string. There’s no attempt to make 
the best possible choices for effective 
compression, but it gets the job done re- 
markably well. 

The decompression algorithm incre- 
mentally rebuilds the string table from 
the encoded data. It re-creates the trans- 
lation table, positions, and data ele- 
ments from the compressed version of 
the original string data. 

This is one of LZW's strongest fea- 
tures. The other data-compression algo- 
rithms, notably Huffman coding, re- 
quire that a translation table be included 
in the compressed file. Since LZW files 


dictates that files will increase to fill a 
disk's capacity within three months of 
that disk's installation. It wasn't long ago 
that 5 megabytes was considered a de- 
cent-size hard disk, but now 30- or 40- 
megabyte disks seem limited. Even 80 
megabytes seems none too big. Some 
days, when I look at WordStar 2000 or 
Oracle with their multiple floppy disks, 
it doesn't seem like much progress has 
been made. 

The second impetus to data-compres- 
sion programs came when people started 
using 300-bps modems to send files back 
and forth to each other. The only thing 
that didn't take long at 300 bps was be- 
coming frustrated at how long it took to 
do everything. 

The solution to these two problems 
was to squeeze files into smaller-size 
packets so that less time was spent star- 
ing at flickering modem lights as the 
files crawled back and forth. Although 
file transfer rates have increased signifi- 
cantly since that time, the desire remains 
to increase the speed on these activities 
even more. (See the text box “Squeeze, 


don't have to carry this extra baggage 
around, they have an inherent space ad- 
vantage over the other data-compression 
schemes. 

There are two problems with imple- 
menting the LZW algorithm. The first 
is that you can't predict the optimal ma- 
trix size in advance. This variable de- 
pends entirely on the type of data being 
handled. Attempts to deal with this 
problem quickly lead away from the ele- 
gant simplicity of LZW. 

The second difficulty is that every 
time you add a new string, you must 
search the table. In other words, you 
must install a hashing system to provide 
quick searches during the compression 
process. 

This is easier said than done. À poor 
implementation can be extremely slow. 
Extracting data, fortunately, is much 
faster. 

Because of these and other problems 
with the remaining three algorithms, 
data-compression programs are diffi- 
cult to perfect. The usefulness of the 
end product and the fascination of such 
simple solutions (which are so hard to 
put into effective practice) ensure that 
more data-compression programs will 
be forthcoming. 


Squash, and Crush" above.) 

The first archiving programs were in- 
vented almost a decade ago when CP/M 
was microcomputing's dominant operat- 
ing system. Dick Greenlaw created the 
first of many programs in this software 
family when he released SQ and USQ 
(short for squeeze and unsqueeze) into 
the public domain. Not long after that, 
programs like LU (library utility) and 
NULU (new library utility) enabled 
users to collect sets of related files into a 
library. 

Today, there are five major data-com- 
pression programs for DOS users to 
choose from: ARC 6.02, LHarc 1.13, 
PAK 2.1, PKzip 1.02, and Zoo 2.01. In 
some ways, all these programs are very 
much alike. You issue commands to them 
by setting flags after their names at the 
DOS prompt. 

These are commands that only a DOS 
guru could love. However, once you 
learn the command syntax for one of 
these programs, you are close to know- 
ing it for all of them, because they're all 

continued 
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BLACKSHIP 
COMPUTERS 


Your “BEST BUY" Company 


iärkably. strong 386 perform: 
ап bargain prices. PC WORLD’ 5 
Be st Biy recommendation.” | 
n РС WORLD, June: 1988. 


ТА its  price/performance ratio easily 
| justifies. РС МЕВА Best ay 
recommendation.” | 


“Th Blackship offers low price 33- MHz perform: 
E ме: rate it а very. good value” ^ e 
2 — INFOWORLD, July 1989. 


SYSTEMS 


| The Best Price/ Performance and 
Service Available for Networking 
and САП/САМ. 
Introducing "486/25 MHz 

| '386/33 MHz System 

| 7386/25 MHz . 


.. $7,249 


ALL SYSTEMS INCLUDE: 


¢ 4 Mb RAM Memory 

e ESDI 2 FD/2 HD Controller 

e 150 Mb ESDI Hard Disk 

• 1.2 Mb Floppy Disk Drive 

* 16 Bit VGA Card 

e Multiscan Monitor (1024 x 768) 

• 2 Serial, 1 Parallel, and 1 Game Port 

• Keytronic 101-Кеу Keyboard 

* 8 Expansion Slots 

е Clock/Calendar with Battery Backup 
| * Tower Case with 220 Watt 

Power Supply 
NS DOS = ог 4.01 


“For all your r 286/ 386 Е еде аа“ 
гай your. other computer needs, call: 


800-877-6249 
BLACKSHIP 


COMPUTER SYSTEMS, INC. 


Your System Integrator 
4031 Clipper Court * Fremont, СА 94538 
Tel: 415-770-9300 Fax: 415-770-8674 
PLEASE CALL OR FAX 
YOUR VALUABLE ORDERS NOW! 
ASK FOR OUR NEW CATALOG. 


Limited time offer. Prices — to change. 
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Legal Seagull 


he cottage industry of DOS data- 

compression software weathered 
the storm of its two biggest players, Sys- 
tem Enhancement Associates (SEA) 
and PKware, battling in court in 1988. 
The stakes may not have been as high as 
in Apple versus Microsoft, but the feel- 
ings ran as strong. 

SEA sued PKware for its use of 
SEA's trademark “ARC” to describe 
PKware's data-compression program, 
for piracy of SEA's unique code, and 
for stealing the look and feel of SEA's 
program. 

SEA was successful. The case was 
settled out of court in August 1988. 
PKware's program, PKarc, was taken 
off the market, its source code has been 
turned over to SEA, and PKware has 
paid an undisclosed amount in compen- 
sation to SEA. 

What SEA won in the courtroom, 
though, was lost in public relations. The 
on-line community saw the company as 
having violated the spirit of shareware 
and was almost universally hostile to 
the suit. It showed its disapproval by at- 
tempts to organize boycotts and letter- 
writing campaigns. 

No one could have guessed that sys- 
tems operators, shareware program- 
mers, and on-line users would feel so 
strongly about what most observers 
thought was a minor dispute. 

Matters oniy got worse for SEA when 
it filed another lawsuit claiming that 
PKware had violated the agreement 


descended from NULU's commands. 

These programs not only share com- 
mands, they also share bugs. Data com- 
pression is an extremely disk-intensive 
operation. All the programs require at 
least as much free space on the disk as the 
files being worked on occupy. Unfortu- 
nately, none of them bothers to deter- 
mine whether sufficient space exists on 
the disk to accomplish the job before 
starting. 

Not only does this imprecise approach 
waste your time, but Zoo and ARC also 
leave temporary workfiles around clut- 
tering up your disk. Adding insult to inju- 
ry, the programs that leave these half- 
done files behind don't even tell you that 
they've done so. 

Despite these problems, however, 
every one of these programs excels in one 
area: They don't lose data very often. 


from the first suit regarding the use of 
the term “АКС.” This second suit 
merely poured gasoline on the already 
hot flames of public opinion. 

SEA tried to reclaim support with a 
policy statement spelling out its position 
and stating that it would continue to fos- 
ter shareware. The statement does not 
appear to have worked. 

SEA lost the second suit in October 
1988 and found itself in a catch-22 situ- 
ation. SEA had to defend its trademark, 
which it had taken great pains to estab- 
lish, but in doing so, it was alienating its 
potential users. There were predictions 
that within a year the ARC standard for 
file libraries would disappear from on- 
line services and BBSes. 

The prophets were, for the most part, 
correct. SEA won the primary legal bat- 
tle, but lost the business war. Undamp- 
ened by the turn of events in the court- 
room, Phil Katz, president of PKware, 
returned to the keyboard and came up 
with his best work yet. 

The combination of public sentiment 
and PKzip's marked superiority over 
the rest of the field quickly swept it to 
undisputed leadership in on-line data 
compression. 

SEA continues to hold a strong pres- 
ence in commercial software products 
where ARC is used to store programs 
until they are installed on a hard disk. 
However, with its roots in BBSes and 
on-line services, ARC is vanishing from 
its birthplace. 


PAK and Zoo let you overwrite files of 
the same name when they extract files 
from archives, but you have to go out of 
your way to make a mistake like that. 
The others always ask you if you really 
want them to overwrite a file before 
they'll do it. 

The data-compression routines in all 
these programs are robust. I've never lost 
a single byte, and I've been using them 
for years. 


ARC 6.02 
System Enhancement Associates (SEA) 
was one of the first companies in the 
data-compression field. For several 
years, its product, ARC, was synony- 
mous with data compression. 
But things have changed. ARC is a 
run-of-the-mill performer that has been 
continued 


INTRODUCING BLAST 
WITH REMOTE CONTROL! 


It’s Making Other Communications Software Obsolete 


If you’re familiar with BLAST, our high 
performance communications software, 
you know it connects more different hard- 
ware and software environments than any 
other communications link. You may also 
know that BLAST contains a uniquely fast 
and reliable asynchronous file transfer 
protocol plus data compression for added 
throughput. But you probably don’t know 
that the latest version of BLAST incorporates 
many new features, including remote con- 
trol. In fact, new BLAST is so comprehen- 
sive, it’s making single-use communications 
software obsolete. 
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Remote conirol speed 
lesis run using the 
DOS "TYPE" command 
for an 18K “С” 
source file at 1200 bps 
between IBM-X TS. 


BLAST's new remote control module 
gives you complete control of a remote 
PC, including its programs, data, disks, 
screens and key boards. 

But BLAST does remote control better 
than the competition. For example, remote 
control software is notoriously slow— 
particularly when running over 1200 or 
2400 bps modems. But BLAST's unique 
sliding window protocol greatly speeds 
remote control throughput, doubling it in 
many cases. 

And since noisy phone lines, static, 
and defective modems are a fact of life— 
so are errors! While most remote control 
programs bog down under poor conditions, 
BLAST keeps going! 


Some remote control applications require 
full control at each.end of the link. And 
BLAST is perfect for those jobs! But the 
majority of applications only require a 
central host to control multiple remote 
sites. So, unlike the others, BLAST offers a 
low-cost satellite version for one-way con- 
trol of remote PCs by central systems. 

When it comes to the basics, like file 
transfer, terminal emulation, unattended 
operation, and other general purpose 
communications functions, BLAST does it 
all! With Lotus-style menus, easy auto-dial 
and auto-set features, BLAST is simple to 
use but powerful enough for the toughest 
data communications tasks. 

BLAST built its reputation on reliable 
file transfer. Even under worst-case condi- 
tions, BLAST's performance exceeds its 
competitors' best throughput under good 
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run with a 30K binary 
spreadsheet file at 
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conditions! And unlike other communica- 
tions programs that send one block of data 
at a time, BLAST transmits simultaneously 
in both directions, with automatic retrans- 
missions if errors or disconnections occur. 
BLAST is the best connected communi- 

cations software in the industry! It runs 
on PCs, MACs, laptops, VAXes, Wangs, 
Primes, IBM mainframes and UNIX/XENIX 
systems of all kinds. In fact, BLAST runs 
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on over 100 different computers under 30 
operating systems. 


CONNECTIVITY 


Vendor/System | O/S 


IBM-PC & P3/2 мв-пО8 

APPLE MACINTOSH 

IBM | VM/CMS or MVS/TSO 

DEC VAX/VMS; РОР/Н5Х; RT-11 
DATA GENERAL RDOS; AOS; AOS/VS 


3000/MPE; 1000/RTE 
VOS 

LXN 

BTOS, CTOS, UNIX 
AT&T; Altos; МОН; Sun 

HP; VAX & mV АХ: 386 PCs. 


Any computer with 
BLAST can talk to any 
other computer with 
BLAST! 


And with BLAST’s new capabilities, there 
are new possibilities. Like remotely con- 
trolling a group of PCs through a centralized 
VAX or UNIX system. Or automating polling 
and data collection jobs using BLAST’s 
script language. 

For more information, or to order BLAST, 
call the number below. We'll show you 
how to shake the cobwebs off your old 
communications connection! 


Communications Research Group 
5615 Corporate Blvd., Baton Rouge, LA 70808 
504-923-0888 Fax: 504-926-2155 
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Compressed file size 
(in thousands of bytes) 


Г] PKzip PAK 


ШИШ LHarc В РКагс 


ARC В Zoo 


Solid bars = compression time 
Crosshatched bars = decompression time 


Starting with a combined file size of over 300,000 bytes, the different archiving 
programs achieved quite different results. Notice that to achieve a compressed file 
size of less than 130,000 bytes requires, on average, considerably more 


compression/decompression time. 


left in PKzip’s dust. Ever since PKware 
entered the field, SEA has been playing 
catch-up. 

ARC just doesn’t work as well as 
PKzip. It also has a bad habit of not 
cleaning up after itself. When it doesn’t 
have enough room to finish compressing 
files, it plows ahead anyway until lack of 
space forces an abort and leaves you with 
a half-baked archive file. 

ARC was a good product in its day, but 
its day is over unless changes are made. 
There are other programs now that run 
faster, squeeze tighter, and have more 
options. 

If, however, you download programs 
from on-line services like BIX апа Com- 
puServe or from BBSes, ARC is worth 
having, because there are still a lot of 
ARCed files out there. Otherwise, I'd 
recommend you spend your time and 
money elsewhere. 


LHarc 1.13 

The newest entry in the file-shrinking 
derby is LHarc. This program is the re- 
sult of several Japanese computer hobby- 
ists' efforts to perfect the process of data 
compression (it is copyrighted by Har- 
uyasu Yoshizaki). 
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This program is effective at shrinking 
files, but it takes its own sweet time 
doing so. It is by far the slowest of the 
five programs. 

LHarc has problems that keep it from 
becoming the dominant player in the 
data-compression game. For one thing, it 
is somewhat more difficult to use than 
the other programs. The LHarc com- 
mands don't work quite the way you ex- 
pect them to. In fact, some of them don't 
work at all. For example, I never was 
able to get the self-extracting archive fea- 
ture to run. 

This program follows the usual com- 
mand syntax. That's a good thing, be- 
cause the program's manual is just plain 
awful. But you can at least get the basic 
instructions by running the program 
without any parameters or arguments on 
the command line. 

There is one great virtue to LHarc, 
however: It makes very small files (the 
prime purpose of data compression). De- 
spite this, the program is so slow that I 
can't recommend using it on XT-class 
hard disk drives. The increased speed of 
an AT-class-or-above hard disk drive 
should help a little. 

It's encouraging to see a good public 


domain program, but, as with many 
other free programs, you get more of a 
work-in-progress than a finished (never 
mind polished) product. Future editions 
of the program may solve its problems, 
but, for now, I'd pass LHarc by. 


PAK 2.1 

NoGate Consulting's program is called 
PAK. Rather than trying to beat PKware 
at the speed game, its main selling point 
was that it makes smaller files than its 
competitors. Consequently, it is neither 
the most efficient nor the fastest. 

One of the advantages of PAK is its 
simple graphical display that shows how 
much progress the program has made in 
shrinking or expanding files. This is 
very reassuring. It certainly beats watch- 
ing the hard disk drive's light flicker on 
and off and wondering if the program is 
working or if your hard disk is in serious 
trouble. 

PAK is the one program that tries to be 
compatible with the others. It can convert 
files made by older versions of ARC and 
PKarc to its own system. It can also 
create archives that ARC and PKarc can 
read and extract. 

PAK 2.1 is a good program that, until 
this recent release, had been left behind 
in the rapidly changing world of data 
compression. It was never one of the 
more popular programs, being far out- 
distanced by ARC and PKzip. However, 
the current version may put it back into 
the race. 


PKzip 1.02 

PKzip is the undisputed champion of 
data compression. The program simply 
does everything better than all the others 
in this group. PKzip makes the smallest 
files without taking a great deal of time, 
and that's the name of the game in this 
business. 

If you spend a lot of time file-hunting 
on BBSes and on-line services, you know 
about PKzip. It's the de facto standard in 
the IBM PC-compatible communica- 
tions world. 

Informal standards grow in computing 
with a life of their own. However, there 
are times when a good program or idea is 
the one that takes hold, rather than sim- 
ply the first program that works. PKzip 
is one program that you definitely won't 
regret being "forced" to use. (Another 
reason for PKzip's popularity is detailed 
in the text box “Legal Seagull” on page 
240.) 

PKzip is well ahead of the pack. It's 
the only one of these programs that can 
be used safely on a LAN. The program 
uses the SHARE command, available in 
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DOS versions beginning with 3.0, to еп- 
sure that the files involved in a zip opera- 
tion won’t be damaged by another user 
trying to access them while PKzip is 
working. 

This isn’t to say that PKzip is perfect; 
it’s not. You have to use a separate pro- 
gram, PKunzip, to extract files from a 
zipped archive. 

It’s unclear why the archive-making 
and archive-extracting processes are di- 
vided into two separate programs. There 
is nothing to be gained by making the 
program slightly harder to use. PKzip 
does, however, allow you to make com- 
pressed files that extract themselves at 
the cost of an additional few K bytes of 
file size. 

Another problem is that its most effec- 
tive setting is also its slowest. This can be 
irritating, but sometimes space benefits 
outweigh time penalties. 

PKzip’s advantages make it the best 
choice of the many data-compression 
programs now available. For once, the 
most popular program and the best prod- 
uct are the same. 


Zoo 2.01 

Zoo isn’t the best data-compression pro- 
gram, but it does have certain advantages 
that the others cannot claim. It lets you 
automatically store and selectively ex- 
tract multiple generations of the same 
file. This may not sound like much, but it 
can be an invaluable aid for keeping ear- 
lier, but still valuable, versions of code 
or manuscripts. 

Unlike the other data-compression 
programs, Zoo spans several operating 
systems, There are versions of Zoo for 
Unix, VAX/VMS, and AmigaDOS. File 
transfers between these very different 
operating systems are much easier with 
Zoo's help. 

Zoo is the most difficult of these pro- 
grams to operate. There is an on-line 
help screen, but it's not terribly helpful. 
Its writers clearly knew more about bytes 
than help. 

Zoo comes equipped with a utility 
named Fiz to restore data from damaged 
Zoo archives. Although it's not quite as 
hard as restoring a damaged file alloca- 
tion table with only DEBUG, you're al- 
most better off starting over with a back- 
up copy. I've never had a Zoo file go bad, 
though, so I think it's unlikely that you'll 
need to use Fiz. 

If you need to keep multiple copies of 
works in progress, or if you are frequent- 
ly porting files between the Zoo-sup- 
ported operating systems, Zoo is well 
worth picking up. However, it simply 
doesn't work well enough to be consid- 


DATA-COMPRESSION RESULTS 


These results show the utilities tested in order of their compressed file sizes 
(which is, after all, the purpose of data compression). Some of the programs 
are listed more than once due to the use of different algorithms. (Method — 
the type of compression algorithms used by the program; Size — the number of 
bytes in the compressed file; Ratio — the size of the compressed file versus 

the size of the uncompressed file; and Time — the average time, in seconds, 


required to perform the operation.) 


Software Method 
PKzip/PKunzip 1.02 ГІР 
РАҚ 2.1 РАҚ 
LHare 1.13 LHarc 
PKzip/PKunzip 1.02 ZIP1 
PKarc/PKxarc 3.5 PKarc 
PKarc/PKxarc 3.5 ARC? 
PAK 2.1 ARC 
ARC 6.02 ARC 
ARCE 3.1c3 N/A 
Zoo 2.01 Zoo 


Ratio Compress Extract 

Size (percent) time time 
123,572 40 29 10 
126,450 42 37 14 
126,844 42 66 30 
153,257 50 10 12 
156,928 52 13 10 
156,957 52 13 11 
157,421 52 23 22 
161,319 54 24 T5 

N/A N/A N/A 14 
175,852 58 304 16 


1 PKzip has two options fer Ше compression. The first is slower but does a better job. The second is much faster but 
does only a slightly better than average job of compressing data. 


2 PKarc allows users to make ARC-compatible files. 


3 ARCE is an SEA utility that decompresses archives faster than ARC. 

4 200 2.01 doesn't handle wild cards the same way the other programs do. Specifically, when given the DOS wild 
cards *.* or *, Zoo did not compress the file "manual." The test wrote a batch file that made Zoo add the file to the 
archive immediately after the archive had been created with the other files. This process made the program's time 
siower than the others, since it had to be invoked twice. On the other hand, the time is still faster than it would have 


been in real-world operations on the same files. 


ered for hard disk tuning. The program, 
copyrighted by Rahul Dhesi, is available 
at no charge. 


Testing, Testing 

To determine which program was best, I 
ran a series of tests on each one. I used an 
AT-compatible computer running at 12.5 
MHz with a 40-megabyte hard disk drive 
with an average raw access time of 28 
milliseconds and a 32K-byte hardware 
disk cache adding to its speed, operating 
under MS-DOS 3.3. I ran all the tests on 
a defragmented hard disk. I cleared off 
the files produced by one test before run- 
ning the next one. 

I ran the tests on a set of 10 files. Nine 
of them consisted of the executable, over- 
lay, and text files for Procomm 2.42, a 
shareware communications program. 
The tenth file was a 96,921-byte ASCII 
text file. 

The test data's final tally came to 
184,456 bytes of binary files and 
118,635 bytes of ASCII files for a total of 
303,09] bytes spread across 10 files. 
This was a large-enough sample of real- 
world files to allow each program a 
chance to show its stuff. Although most 
of these programs let you use a different 
disk or directory for workspace while the 


compression process is running, I didn't 
use this option to test them. 

To provide a comparison with the last 
generation of software, I have included 
results for PKarc 3.5. See the table and 
the figure. 


Too Useful Not to Have 

A data-compression program belongs on 
every small hard disk, and on a lot of big 
ones as well. These programs may have 
crude user interfaces, but they're too 
useful not to have. 

My recommendations? PKzip should 
be the program of choice for most peo- 
ple. However, Zoo's ability to bridge a 
variety of different operating systems 
makes it a must, despite its warts, if you 
need to move data from one system to 
another. 

Both of these programs show their 
humble origins in shareware with their 
packaging, but they can add years of life 
to your hard disk for a lot less than the 
price of a new drive. Ш 


Steven J. Vaughan-Nichols is a program- 
mer/analyst for Bendix Field Engineering 
Corp. (Seabrook, MD) supporting NASA 
communications. He can be reached on 
BIX as "sjvn." 
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най An affordable, state-of-the art 
modem designed to maximize any work 
station or desktop and take up minimal 
| space. The new 2400 baud modem from 
MODEM A Computer Peripherals, Inc. is a 10096 
Hayes compatable external modem 
which boasts more high-tech features than its competition 
at an unbelievable price tag. ‘> 


The compact, distinctively sleek tower design simplifies 
placement, and it's easily accessible, front panel power 
switch eliminates fumbling around the back of the unit. 
The handsome weighted base holds the ViVa24 firmly in 


place, and sharp LED indicator lights are aligned for com- 
fortable viewing, utilizing international graphic icons that 
make the ViVa24 simple to understand. ji 


The small tower design creates a natural flow of air over 
the surface of the board, allowing the ViVa24 to run cooler 
and affording you 24-hour, worry-free operation. The 
Viva24 modem provides the user compatability with IBM 
PC, XT, AT, IBM PS/2, Apple Macintosh computers and any 
computer that supports RS-232C. 0: 


ms m 


=) = 


The ViVa24 Modem knocks ‘em dead with style and convenience. 


The ViVa24 modem represents innovation from its foot- 
print up with features such as: use of the Hayes "AT" com- 
mand set, asynchronous data format, auto-dialing, auto 
answer, adaptive equalization, non-volatile memory, auto- 
matic tone and pulse dialing, remote access while your 
computer is unattended, self-test and built-in diagnostics. 
Best, of all, the ViVa24 is fully backed with a five-year 
limited warranty. [e.9] 


Before investing in an ordinary modem, be sure to 
investigate the ViVa24. „ 


Call your nearest dealer or call us for details. 
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By Computer Peripherals, Inc. 

667 Rancho Conejo Blvd. • Newbury Park, СА 91320 
TEL: (805) 499-5751 • Toll Free (800) 854-7600 

FAX (805) 498-8848 • TLX: 59299 СР! 


Trademarks: 1BM, International Business Machines, Corp.; Hayes Microcomputer Products; Apple Macintosh; High Fidelity, Computer Peripherals, Inc. 
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More Bang 
for Your Buck 


These integrated software packages cram a lot of features 
into a small space—for a small price 


Mark L. Van Name and Bill Catchings 


hree applications— 
word processing, 
spreadsheets, and 
database systems— 
have long dominated micro- 
computer software. Just about 
every personal computer user 
works with at least one of 
them, and many use all three. 
Not everyone, however, re- 
quires expensive, full-fea- 
tured packages. Some micro- 
computers, in fact, lack the 
resources to properly handle 
many large applications—lap- 
tops and older XT and AT sys- 
tems being prime examples. 
If you own such a system, or if 
you want to keep costs and 
memory requirements to a 
minimum, you should con- 
sider integrated software. 


Integration's Advantage 
Integrated software packages 


cram spreadsheet, word pro- ЁЕ 2235. 


cessing, and database appli- 

cations into a single product. The indi- 
vidual applications typically don't have 
the power of dedicated programs, but the 
combination can meet all the day-to-day 
needs of many users. 

These products come in many sizes, 
from huge, multimanual brutes to small- 
er and simpler programs that you can 
learn quickly and easily. If you need to 
outfit a laptop, portable, or other 1- 
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megabyte (or less) machine, these small- 
er products offer many advantages be- 
yond their ease of use. 

For one thing, they're inexpensive. 
We'll examine four products in this arti- 
cle: Alpha Software's AlphaWorks, 
Microsoft's Microsoft Works, Software 
Publishing's PFS:First Choice, and 
Spinnaker Software's BetterWorking 
Eight-in-One. All retail for under $200. 


For another thing, these 
products demand little from a 
microcomputer: They run 
wwe easily in 640K bytes of main 

^w memory (using overlays) and 

Ж take up at most a few mega- 
( bytes of disk space. Microsoft 
Works even has an installa- 
tion option (ideal for laptop 
owners) that lets you prepare a 
working copy of the program 
that fits on a single 3!^-inch 
720K-byte floppy disk. (That 
disk, however, has only 45K 
bytes free, so plan on using a 
second data disk.) 

Although small, these pro- 
grams do require some room 
on a hard disk. With all the 
available tutorials, features, 
sample data, and help files in- 
stalled, they consume from a 
low of about 1.3 megabytes of 
disk space (PFS: First Choice) 
to a high of about 2.5 mega- 
bytes (Microsoft Works). 
Those numbers don’t include 
space for data, so it’s best if you have a 
few megabytes of free hard disk space. 

Those few megabytes of disk space 
contain a wealth of features, however. 
All these products offer a strong set of 
basic word processing, spreadsheet, and 
database functions. All support a wide 
range of printers. They also add some 
basic communications functions to the 
continued 
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` big three applications. Most also include 
a few personal-information-management 
extras, such as a calculator, appointment 
calendar, or simple DOS file manager. 
These products are ideal for the many sit- 
uations where using full-featured soft- 
ware is an exercise in overkill. They can 
also cut training costs by providing a 
consistent interface across applications. 


Power to the People 

At $195, AlphaWorks 2.0 is both the 
most expensive and, probably, the most 
powerful product in the group. 

AlphaWorks calls its individual mod- 
ules “services”; it contains word pro- 
cessing, database, spreadsheet, and com- 
munications services. You can have up to 
nine of each of the first three services 
and two communications services active 
at one time, and you can switch among 
them. You can fill the screen with one, or 
split it into top and bottom windows that 
show two different services. 

You start by choosing a service from a 
menu. Once you're in a service, you con- 
trol it with a menu bar at the top of the 
screen; a status line at the bottom gives 
you information. You choose a menu by 


pressing the function key shown above its 
title or by pressing the slash key (/) to get 
to the menu bar. You move around there 
by using the left and right arrow keys. 
You pick choices from the menus with the 
up and down arrow keys. You can also 
use a mouse. 

Some nice touches include the ability 
to print in the background, a keystroke 
macro facility, and on-line help. If you 
run short of memory, you can remove 
from memory such nice but nonessential 
tools as its spelling checker or thesaurus. 

While the individual modules of 
AlphaWorks compare well with those of 
the other products in this group, this is 
the only product without any personal- 
information-management tools. 

The AlphaWorks word processor 
limits documents to a maximum size of 
64K bytes, or 2000 lines of up to 255 
characters each. It has the usual ‘basic 
functions, such as word wrap, support 
for different type styles (boldface, italic, 
subscript, and superscript), multiple 
rulers, headers and footers, and block 
moves. You can even move blocks of text 
among different word-service windows. 
You can also import and export both 


ASCII and DIF documents. The spelling 
checker has 100,000 words, and the the- 
saurus has 120,000 synonyms. 

The spreadsheet resembles a subset of 
Lotus 1-2-3 release 2.0. It even stores its 
files in the 1-2-3 release 2.0 file format. 
It can also import and export DIF and 
ASCII files. It does not, however, sup- 
port 1-2-3 macros or database functions. 

Spreadsheets can have up to 8192 rows 
by 255 columns. There are more than 80 
]-2-3-style functions. The spreadsheet 
can also recalculate large worksheets in 
the background. There is a reasonable as- 
sortment of graphs, including scatter- 
plots and bar, stacked bar, line, pie, and 
exploding pie graphs. 

With version 2.0, AlphaWorks’ data- 
base service has become one of its stron- 
gest features. It stores data in the dBASE 
III Plus file format and offers over 50 
dBASE functions. You can have as many 
records as your disk will hold, with up to 
128 fields per record. A relational-style 
feature lets you link fields in two differ- 
ent files. You can even define dBASE- 
style memo fields of up to 64K bytes 
each. You are limited, however, to a 
maximum of seven indexes per database. 


YOUR PROGRAMMERS 
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The database lets you examine your 
data in the two classic views: forms and 
tables. A fill-in-the-blank Query By Ex- 
ample tool lets you find data easily. You 
can then present that data in customized 
forms and reports. As with the other 
main services, you can import and ex- 
port data in either ASCII or DIF format. 
There is also a mail-merge facility. 

AlphaWorks’ communications service 
is one of the strongest of the group. It lets 
your DOS microcomputer emulate the 
DEC VT100 terminal and provides a 
good set of file transfer protocols: Ker- 
mit, XMODEM, XMODEM-CRC, and 
YMODEM. You can also transmit and 
capture ASCII files. 

You can automate routine communica- 
tion tasks with both a simple learn mode 
and a more powerful script language. 

AlphaWorks is a solid product with 
many features. Its use of the Lotus 1-2-3 
and dBASE III file formats is particular- 
ly convenient if you need to share data. 


Serving Up the Works 

Even though, at $149, Microsoft Works 
2.0 is the second least expensive product 
here, in many ways it is the Cadillac of 
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the group. It is polished and very easy to 
use, with a clear orientation toward the 
novice. At the same time, it has plenty of 
features. Microsoft Works is neither the 
most powerful nor the most complete 
product described here, but it is close on 
all counts. 

Like AlphaWorks, Microsoft Works 
has a menu bar across the top of the 
screen and a status line across the bot- 
tom. You get to the menu bar by pressing 
Alt, and then you choose a menu by 
pressing the highlighted letter in the 
menu’s name. You pick menu items in 
the same way. You can also use a mouse. 

Works calls its modules "tools." You 
can have up to eight tool windows active 
at once. These windows offer a full set of 
control options, including resizing gad- 
gets and scroll bars. All the windows, re- 
gardless of the tools in them, can display 
multiple fonts. You can also copy data 
among tools. 

You get many of the general niceties 
characteristic of these products with 
Works, including on-line help and a key- 
stroke macro facility. In the usual Micro- 
soft style, there are extensive tutorials. 

The star Works tool is, not surprising- 


ly, its word processor, which resembles a 
watered-down Microsoft Word. It has all 
the standard word processing features, 
including word wrap, headers and foot- 
ers, and support for the basic type styles. 
You can open up to eight files at once and 
move text among them. There is also a 
100,000-word spelling checker and a 
thesaurus with 30,000 keywords that 
lead to 300,000 synonyms. 

Works lets you dynamically link 
spreadsheet graphics to word processing 
documents; graphs in text change auto- 
matically when any of the underlying 
data changes. A mail-merge feature lets 
documents import database data. 

You can import and export documents 
in both Microsoft Word and DCA (Dis- 
playWrite) formats, but to do so, you 
must purchase the $5 Conversion and 
Supplemental Setup Kit—a nuisance that 
Microsoft should eliminate. 

The two other main tools are not as 
strong. The spreadsheet can handle only 
256 columns and 4096 rows, and there 
are only 50 functions. It uses a file for- 
mat that is close enough to Lotus 1-2-3's 
.WKS that you can use its files in 1-2-3, 

continued 


WILL FLIP OVER OUR. TOOLS 


JAM has everything your programmers need to prototype and 


build full-featured applications. And you'll see application feats 


performed in half the time. 


> JAM applications incorporate 


the sophisticated features users demand. Mix text and graphics, 


pop-up windows and pull-down menus without sacrificing 


performance or exhausting your budget. 


№ and JAM 


supports most hardware platforms, operating systems and 


databases. If you move to a new system, your JAM applications 


move with you. Nothing is lost and the user interface is 


consistent throughout your organization. 


Б So get JAM into 


the act. Enjoy added performance without added cost or 


development time. You'll have everybody cheering. 


> To receive a free demo diskette and find out more about the 


JAM family of software products, call our toll-free hotline today! 


800-458-3313 


In NY, call 212-267-7722 
or FAX 212-608-6753 


JAM 


Supported systema: MS-DOS.® 08/2,9 XENIX. UNIX.” VMS.™ ШІТНІХ.? AOS/VS.® VOS.9 Primos, ® MPE/XL.9 IRMX* 
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but there are some minor differences. 
You can import and export only delimit- 
ed ASCII files. 

The graphics options are better than 
the spreadsheet, with pie, exploded pie, 
bar, stacked bar, line, area, high-low, 
and scatter graphs, as well as graphs that 
use combinations of these styles. 

The database tool shares the spread- 
sheet’s limitations: a maximum of 4096 
records of up to 256 fields each, with a 
maximum field size of 256 bytes. This 
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low record limit makes the Works data- 
base tool suitable only for small jobs. 

You can view the data in the standard 
form and table styles, and there is a sim- 
ple report writer, as well. You can query 
data with expressions that use the usual 
comparison operators (е.р., =, <>, 
and <). 

The Works communications tool is 
also limited, although it does offer 
VT100 emulation. It provides only one 
file transfer protocol, XMODEM, along 


Never buy another ribbon! 


Over 125,000 sold 
Shipping $4 50 


Universal Cartridge (includes one adapter) 
Multicolor Adapter (specify printer) 
Epson only Macinker mod. 271EP 
Imagewriter only Macinker™ mod. 2341М 
Universal Spool МасіпКег 

Heat Transfer Adapter 

Extra Ink Bottle, black .....3.00 


Colored Ink Bottle............. 4.00 extra reservoir .......5.00 
All models delivared complete with bottle of ink, ink meter , reservoir, reservoir cover. 

Go color !! Single & multicolor. standard and heat transfer cartridges available: red, 
green, blue, brown. purple, yellow, orange, white. silver and gold. Indelible and OCR ink 
cartridges available. 


The Universal Cartridge Maclnker re-inks most cartridges with appropriate 
adapter. Universal Spool unit re-inks all spools. - Operation is very simple and 
automatic. Average cartridge can be re-inked 60-100 times at 5 cents/re-inking. 
- Extra dark, lubricated ink cools, lubricates and extend printhead life. Multicolor 
Adapters for multiband cartridges (Rainbow, Imagewriter, Epson, NEC, Fujitsu, 
Okidata etc.). - Dedicated Macinkers available for special cartridges and for 
Band Printers. Customers vary from individuals to Fortune 500 corporations, 
thousands of schools/colleges. Users have reported documented savings of 
$30,000.00/year with Macinker. 
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Shipping $7.00 


• True 9600 bps modem, V.32, full 
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* MNP class 5 error correction & data 
compression for data flow up to 19.2 kbps 
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* Auto speed selection 

* Non volatile memory storage 
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m NEW! BothWay Automatic Data Switches. Use them to 
d share one printer between two computers or two computers with 
аы one printer. Compact, velcro-mount on computer or printer. 
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* 9600 baud fax, compatible with all 
Group 3 fax machines 

• 2400 baud modem, 100% Hayes!" 
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text/graphics editor 

* Full status light in fax & modem mode 
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* Powerful software for scheduled sen- 
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with the ability to transfer ASCII files. 
Two nice features are a phone directory 
and a learn mode that lets you automate 
routine log-on procedures. 

Unlike AlphaWorks, Microsoft Works 
provides several personal-information- 
management tools, including a calcula- 
tor, an alarm clock, and an appointment 
manager. You can also perform many 
common DOS file management func- 
tions from within Works. 

Works’ real strengths are its word pro- 
cessor and its overall design, which is 
solid, easy to learn, and easy to use. 


Choice Morsels 

The $169 PFS:First Choice 3.01 package 
is probably the least powerful of the four 
discussed here, but it is also one of the 
easiest to use. 

When you bring up PFS:First Choice, 
a main menu appears in the center of the 
screen. You choose a module (e.g., doc- 
ument, database, or spreadsheet) from 
that menu by moving a pointer to the item 
or by entering its number. 

You control each of the major modules 
with the menu bar at the top of the 
screen. Each menu on the bar has a title 
and a function-key label that precedes 
the title. You can choose a menu by 
pressing that function key or by moving 
to it with the left and right arrow keys. 
You pick menu choices by using the up 
and down arrow keys or by entering the 
number of the choice. You can also use a 
mouse. Some of the nice features of this 
product are its keystroke macro facility, 
an on-line help system, and the ability to 
move data between its modules via a 
clipboard. 

Unfortunately, the program is incon- 
sistent in its menu structure, because the 
communications and disk-utility mod- 
ules don't use a menu bar. Instead, they 
use center-of-the-screen menus that op- 
erate like the opening menu. 

The First Choice word processor lets 
you copy blocks to and from the clip- 
board, as do the other modules. Docu- 
ment lines are limited to 250 characters, 
which should be adequate for most appli- 
cations. You can define headers and foot- 
ers, and you can have multiple rulers. 
There is also a mail-merge facility. The 
spelling checker has a reasonable 75,000 
words, but its thesaurus contains only 
20,000 keyword entries. 

The word processor shines in its abil- 
ity to import and export both external 
files and data from its other tools. It can 
handle files in almost every major word 
processor format, including WordPer- 
fect, WordStar, MultiMate, Wang PC, 
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It was just a matter of time. And that it is. With striking 3-D graphics, 
We knew that eventually we'd get a chance to spreadsheet linking, and the best auditing and 
go one on one with Lotus? 1-2-3® debugging features ever offered, SuperCalc5 gives 
And thanks to PC Week we did. They recently users everything they've ever wanted (including 
conducted an extensive review of all the top total Lotus 1-2-3 compatibility) at a price they 
spreadsheets. can afford. Upgrading to SuperCalc5 can cost as 
And found SuperCalc®5 to be the best. little as $100. But act quickly. If we keep getting 
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Microsoft Word, Professional Write, and 
DisplayWrite. You can include graphs, 
charts, tables, and even whole spread- 
sheets all in the same document. 

Like Works, PFS: First Choice handles 
only small spreadsheets—you’re limited 
to 1024 rows and 768 columns. One nice 
touch, however, is a percentage indicator 
that lets you know how much of the avail- 
able space you’ve used. This spreadsheet 
offers more functions (70) than the one 
in Works, but fewer than the one in 
AlphaWorks. You can import and export 
spreadsheet data in 1-2-3 release 1A and 
2.0 formats, as well as in ASCII. 

The spreadsheet’s strengths are in its 
graphics capabilities, which is perhaps 
not surprising, given that Software Pub- 
lishing also sells the Harvard Graphics 
products. In fact, PFS:First Choice lets 
you import and export graphs in the Har- 
vard Graphics and Harvard Presentation 
Graphics formats. You can also define 
bar, stacked bar, overlapping bar, line, 
point, scatter, area, and pie graphs, as 
well as combinations of those styles. A 
presentation graphics facility lets you as- 
semble slide shows of these graphs. 

Unlike its spreadsheets, PFS:First 
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Choice’s databases are limited only by 
the amount of disk space available—a 
number that you can monitor with the 
percentage-full indicator. You can de- 
sign customized forms and reports, as 
well as view data in both form and table 
styles. The only import and export for- 
mats, however, are delimited and fixed- 
length ASCII. 

PFS:First Choice’s communications 
module has the same major features as 
the one in Works. It has only one file 
transfer protocol, XMODEM, and it can 
transfer ASCII files. There is also a 
phone directory and a facility for defin- 
ing automatic sign-on procedures. 

The program also offers two main per- 
sonal-information-management tools, a 
calculator and a set of disk utilities. 

The primary strengths of PFS:First 
Choice are its strong graphics and its 
ability to export and import many differ- 
ent word processor formats. 


Eight Is Enough 

Surprisingly, the least-expensive prod- 
uct here, the $60 BetterWorking Eight- 
in-One 2.0, has most of the features of 
the others, as well as a few that they lack. 


It’s a bit rougher than the rest, though. Its 
modules, for example, are not as well in- 
tegrated as those of the other products. 

You control Eight-in-One with the 
typical menu bar. Its status line is above 
that bar. You get to the menu bar by 
pressing the Escape key. Once there, you 
can pick a menu by entering its first letter 
or by using the left and right arrow keys 
and pressing Enter. You pick menu op- 
tions either by using the up and down ar- 
row keys or by pressing the first letter of 
the option. You can also use a mouse. 
Should you need it, there is the usual on- 
line help system. 

Eight-in-One’s word processor limits 
documents only by the amount of mem- 
ory in the system. On a 640K-byte ma- 
chine, the limit will typically be 50 pages 
or less, depending on the density of those 
pages and the number of type styles in 
them. The word processor supports bold- 
face, underlined, enhanced, double- 
wide, and compressed characters, all of 
which consume more memory than plain 
characters. | 

You can edit two documents at once 
and copy text blocks between them. In 

continued 
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LOGITECH 


SOFTWARE 


Introducing MultiScope™an OS/2, multi- — 
language, CodeView™-compatible debugger, 
like nothing you've seen before. 


Forastart it provides 13 viewsof your program: 
Source—Data—Graphic Data—Assembly— 
Thread—Breakpoint—Watch—Register— 
Module—Call—Memory--Log--and Output. 


Other unique features include:run-time and 

post-mortem debugging options; OS/2 text 

mode and Presentation Manager user inter- 

, faces; and evena graphical representation of 
your data structures! All for $299. 


Call toll free 800-231-7717 
In CA 800-552-8885. Fax 415-792-8901. 


MULTISCOPE” 


DEBUGGER 


a 
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FZ-File/Print F3-Edit — F4-Format 


.Fi-Help 


- F5-Dictionary 


Fo-Addresses | 


ütr 2 X Qtr 3 Gtr 4 
389,608 384,788 433, 390 
dd 486,203 479,184 398,487 
Hi-Hi Limit 399,388 480,400 487,588 
High Limit 
| Low Limit x T7 09 — 487,898 481,206 402,398 
Lo-Lo Limit 245 VAR | 
Field Limit . 5 | 361,996 “83,300 470,008 403,870 
|E Alarm Output . 88 1 
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SOLA SIDEKICK. 
ITLL KICK YOUR POWER PROBLEMS ASIDE. 


withal to alert you to shut down your 
electronic equipment. 


UL listed and CSA Certified, the 
Sola Sidekick is not only easy to 
use, but is also easy to look at. It 
compliments any office decor, yet 
takes up very little space. 


Sola Sidekick is only one of a full- 
line of power protection products 
made by Sola. And every product 
is designed with this single pur- 
pose in mind: If your equipment 
ae ends оп power, you can depend 
ola. aye Sola Sidekick. You'll 


It makes no difference how much money 
you've invested in expensive computer and 
telecommunications equipment. If there's 
a power disturbance, you ve got a problem. 


. That's why there's Sola Sidekick, the eco- 
nomical UPS that'll make light of even the 
most serious blackout. The Sola Sidekick 
features an advanced microprocessor- 
based design that keeps your sensitive 
electronic equipment fully functional 
through all types of power line surges Pe ЖҮЙҮТ тө ый " 
and sags. That means no loss a o | ___ Жа 
of valuable data, апа по dam- к s | ao 
age to your system's components. р 


What's more, if a power failure continues for aiscover that you have absolutely 
an unusually long period of time, this excep- nothing to lose...especially your 
tionally versatile unit even has the where- important data. 


1717 Busse Rd., Elk Grove Village, IL 60007 708/439-2800 800/BUY-SOLA =o 
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addition to such standard features as 
headers and footers, there is a word- 
count option, something that writers ev- 
erywhere will appreciate. There is also a 
mail-merge facility. In addition to a 
100,000-word spelling checker and a 
60,000-synonym thesaurus, Eight-in- 
One also has a separate outliner module. 

The spreadsheet module, like the word 
processor, is limited only by the amount 
of available memory. It has a theoretical 
maximum of over 10,000 columns and 
32,768 rows; on a 640K-byte microcom- 
puter, you can get between 3000 and 
4000 cells. (The exact number depends 
on what’s in those cells; formulas, for in- 
stance, use more memory than data.) 

In most other ways, the spreadsheet is 
one of Eight-in-One’s weakest modules. 
In earlier versions of the product, the 
spreadsheet was very slow, but this ver- 
sion runs significantly faster. Also, it 
now recalculates only the minimum 
number of cells necessary. Unfortunate- 
ly, the spreadsheet still offers under 50 
functions, the fewest in the group. It can 
import and export files in Lotus 1-2-3 
and DIF formats, and it can read 1-2-3 
ҮҮКІ files directly. 


Read Mac Disks in a PC 
MatchMaker 


— the best way to share data between a PC and 
a Mac. The MatchMaker card lets you plug a 
Macintosh floppy drive into a PC. 


е Easy-to-install half-size card. 

е Use any external Macintosh drive. 

• DOS-like command software included. 
е 1 year warranty, Made in USA. 

* Also available; MatchPoint-PC to 


read/write Apple Il disks. 
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Eight-in-One has reasonable graphics 
options, including pie, exploded-pie, 
bar, hatched-bar, line, and shaded-line 
graphs. The graphics module, however, 
is separate from the spreadsheet. To 
make a graph, you must first import 
spreadsheet or database data. 

The database module is a simple, flat- 
file manager that can handle up to about 
20,000 records of up to 128 fields each. 
Each field can hold a maximum of 254 
characters, although you can define 
memo fields for larger text chunks. 
There are over 30 database functions, as 
well as a simple report generator. You 
can import and export only ASCII files. 

The communications module is also 
simple. There are no file transfer proto- 
cols; you can only upload and capture 
ASCII files. It can, however, emulate 
more terminals—IBM 3101, TeleVideo 
920, and VT100—than the other prod- 
ucts. In addition to a keyboard macro fa- 
cility that lets you automate log-on proce- 
dures, there is a phone directory and a 
chat mode that lets you hold typed “соп- 
versations" with other computers. 

One of Eight-in-One's strengths is its 
set of personal-information-management 


LAN Terminals 
Diskless Systems 


SOLID STATE DISK 


tools. Its desktop organizer has many of 
the features of Borland's SideKick, in- 
cluding a to-do list, a memo pad, an ad- 
dress book, an automatic dialer, a label 
maker, and a memory-resident calendar. 


Backing the Right Horse 

For basic word processing, spreadsheet, 
and database functions, you won't go 
wrong with any of these products. We've 
noted some of the strengths of each, but 
none stands out clearly as the best. 

If word processing is your primary 
concern, go with Works. For the best 
graphics, check out PFS:First Choice. 
BetterWorking Eight-in-One is the obvi- 
ous budget winner. And, for all-around 
power, we suggest AlphaWorks. 

Integrated software packages clearly 
offer an advantage for those on a budget. 
They cram a lot of features into a small 
space—for a small price. ш 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and "wbc3, " respectively. 


Industrial Control Systems 


For the IBM PC, XT, 
AT PC DOS* ог MS DOS" | 


AND DRIVE EMULATORS 


• Make PC/XT/AT and compatibles diskless terminals with local 
DOS and program storage. 


е Single or dual disk emulation of 514” ог 3/2” diskettes up to 
1.2MB, read/write up to 770K. 


е On-board EPROM programmer—simply copy a diskette to 
program the EPROMs or Flash EEPROMs. 


е Flash EEPROMs remotely programmable on LANs. 


е Two Autoboot modes, a File (read) and a Programming mode— 


automatic disk drive designation set-up during booting. 


е Flash EEPROM models are electrically erasable. SRAM models 
are battery backed. EPROM models are ultraviolet erasable. 


е Programming utilities included with programmable models. 


e List prices with memory ICs from $295. OEM prices and models 
available OEM with or without memory ICs. 


‘by far the most cost effective solution..." PC WEEK 


MicroSolutions 


Computer Products 
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(815) 756-3411 


Circle 185 on Reader Service Card 


CURTIS, INC. 
2837 North Fairview Ave. е St. Paul, MN 55113 
= 612/631-9512 Fax 612/631-9508 


“IBM PC, XT, AT, Р5/2 and PC DOS аге trademarks о! ІВМ; MS DOS is a trademark of Microsoft 
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THE ONE WHO RUNS THE FASTEST 
IS THE ONE WHO WINS THE RACE. 


THE MITAC 4000G SETS THE PACE AS THE WORLD’S FASTEST PC 


> win against today’s competition, you’ve 
7 got to have an edge. One way to get the " 
г edge is with Mitac's 4000G. Powered by 
Intel’s°awesome 80386 CPU, the 4000G 
races at a top speed of 33 MHz, making 
it the fastest PC on the market today. 
With 128KB of fast-cache memory, RAM 
expandable to 24MB, a total of 8 expan- 
sion slots, and capacity for 1.4 GB of mass storage, 
the 4000G leads the way. The Mitac 4000G. On the 
inside of the winner's circle. 

For complete information please call American 
Mitac at (800) 648-2287 x348. 


4000G 


э | 
Compaq Deskpro 386/33 


wem | wo | 


*| Source: Infoworld Hardware Benchmarks (33-MHz 80386-based 
systems) 

*2 MIPS is based on Power Meter™ Version 1.2 from Database 
Group, Inc. 


LER 
For the name of your nearest authorized Mitac 
reseller in the U.S. call 800-648-2287 x348. Cana- 
dian distribution is handled by Technical Logistics 
Support (Ontario). 


Ш American Mitac Corp. TEL: (408) 432-1160 Б : ЖААТЫН, 
Ш Mitac International Corp. R.O.C. (02) 501-8231 | When reliability is a decisive factor 


MITAC is a registered trademark at Mitac International Corp. Intel is a registered trademark of Intel Corp. 80386 is a trademark of Intel Corp. 
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11 Statware, Inc. e Wolfram Research, Inc. e Aule-Tek, Inc. е Custom Applications e Edge Systems, Inc. e ' | 
4j Electronic Document Management Systems e FileQuest Corporation e Frame Technology Corp. e Mainstreet | 
| Software, Inc. e Olympus Software, Inc. e Quadratron Systems, Inc. e Quality Software Products e Southwind | 
24 Software, Inc. e Thunderstone/EP! e Uniplex Business Software e UniPress Software, Inc. e Vykor Technology | 
| ° Yard Software Systems е Credit Management Solutions, Inc. e FAME Software Corp. e International Treasury |^ | 
| Systems e MYRRDIN Information Systems, Inc. e Source Data, Inc. e Complansoft e Digital Software, Inc. e | 
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Data General's AViiON lets you run both. 


Call 1-800-DATAGEN and we'll send you a brochure 


When youre looking for solutions, choose the UNIX* 


system-based RISC platform that scores of industry lead- 
ing software vendors have already chosen: Data General's 
AVION" Family! 

There's a deep set of proven utilities, databases, and 
4GLs that make developing or porting your own programs 
as easy as can be. And there's a broad range of applica- 
tions for industries like banking, insurance, hospital 
management, accounting and more. 

Data General supports the 88ореп BCS, the industry's 
only binary standard for multivendor interoperability. That 
means AViiON is open to the most important networking, 
communications, and software standards. 


listing hundreds of third-party software programs available 
for Data General's AViiON Family. 


Name 


Company сш» 


Address Phone 


" —————— 


6 Data General 


3400 Computer Drive, Westboro, MA 01580 


Zip Code 


AVION is a trademark of Data General. UNIX is a registered trademark of AT&T. © 1990 Data Genera! Corporation. 
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~The ARC Proturho 386/20 Blows The SX Away 


It doesn't make sense to buy a 386 SX 

based personal computer. 

They say you can get a 386 SX system 

at a 286 system price. We'd like to 
know where! 

Realistically, if your applications have outgrown 
your 286 and you've decided to get a 386, you 
already know you have to spend more money. 

So why compromise performance? 


It's a true 32-bit 386. It costs the Na) as many 
386 SX systems but blows them all away. If you 
need 386 power with a painless price tag, don't 
settle for a wimpy SX. 

Get the ARC Proturbo 386/20 and the muscle 
to handle your growing needs. 


Where? At your local ARC dealer. 


In California: (213)265-0835 азс 


Сеї ап АКС Рг 20. , 
C Proturbo 386/20 Elsewhere:(800)FIND-ARC 
ж COS EARCH 
ORPORATION 

386 Is a trademark of Intel Corporation. ARC Тидат Cid ое 
Argentina — 1-469518 Hungary 1-1667688 8 2.2 ы Philippines | 2-8189329 Turkey 901-1690230 
Austria 222-934212 iceland 1-687699 PZ f | \ NN Portugal 1-577767 United Arab Emirates 
Bahrain 973-531177 Italy 2-2770232 Дана Saudi Arabia 3-8255007 4-224261 
Bangladesh 2-44179 Kuwait 965-2421812 | i Singapore 65-2967211 USA 213-2650835 
Belgium 2-2418784 Ne way  42-15500 AE 1 JJ Spain 1-3203470 West Germany 40-66051 
Denmark 42-95 1895 . qr İstan 21-521529 н Sri Lanka 1-574980 Yemen Arab Republic 
England 1-6844144 Р. sua New Guinea Nw" mp... Sweden 46-31658551 22207721 
Finland 52-609 100 675-257477 Switzerland 22-7825575 
Hang Kong 3-7420007 Peru 14-419860 Thailand 2-4984552 
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Coping 


with Diversity 


IBM PC, Macintosh, Atari ST, Amiga, or Apple IIGS— 
incompatibility need not restrict your choice of a second computer 


he computer indus- 
try pays a lot of at- 
tention to compati- 
bility—perhaps too 
much. The fact is, no one 
computer architecture or op- 
erating system can be all 
things to all users. This be- 
comes evident when you con- 
sider purchasing a computer 
for a specific task, such as 
creating presentations for 
your business or providing a 
home computer for your fam- 
ily. Ideally, you'd like to have 
a computer that is compatible 
with the DOS machines you 
use at work, but you'd also 
like to address specialized 
areas that are not best served 
by a DOS machine (e.g., 
desktop video, education, or 
music). What do you do? 
Most likely, you'll make a 
choice between compatibility 
with your office computer 
and applicability to your other 
pursuits. You won't have to make such a 
choice, however, if you replace the re- 
quirement for compatibility with one that 
emphasizes interoperability. 


Tripping the Tongue Fantastic 

Interoperability describes the exchange 
of data between computers that have dif- 
ferent architectures or are running under 
different operating systems. In practice, 


ILLUSTRATION: DAVE CALVER ( 1990 


Bob Ryan 


it means being able to transfer files be- 
tween different types of machines, and 
being able to use the files on both. Thus, 
if you could transfer files between your 
office computer and your home com- 
puter, you might not be restricted to a 
home machine that is compatible with 
your computer at work. 

There are different levels of interoper- 
ability—from simple text transfers to 


hardware emulations—that let 
you work with the same data 
on different computers. The 
solutions discussed here apply 
to any situation that demands 
interoperability, from sharing 
data between adjacent com- 
puters in the office to taking 
data from work to be mas- 
saged by a home computer. 


Exchange Limits 

While you can transfer just 
about any file between any 
two computers, the types of 
files you can usefully ex- 
change is more limited. Of 
course, transferring execut- 
able files from one architec- 
ture to another is fruitless 
unless you have some form of 
emulation that lets the second 
computer use software writ- 
ten for the first. Emulations 
do exist (see the text box “Ош 
of One, Many" on page 258). 
But, for the most part, the ob- 
jective is to transfer data files from one 
machine to another in a format that both 
the operating system and an application 
program running on the target machine 
can use. 


Making a Connection 

The most common mode of data ex- 

change between dissimilar computers is 
continued 
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S o you really need strong compatibil- 
ity between your office machine 
and your home computer, but still want 
the advantages of an Atari ST or an 
Apple IIGS at home. Don’t despair; you 
have options that don’t involve buying 
another computer system. 

Emulators are software or hardware 
products that let you run software writ- 
ten for one computer on a completely 
different computer. Emulators have 
been around for at least a decade, al- 
though their history is a bit checkered. 

For example, in the early 1980s, 
Rana Systems brought out a hardware 
emulator that let you run DOS software 
on an Apple II. The problem was that 
the emulator cost nearly as much as a 
stand-alone IBM system. Rana Sys- 
tems, which had had a bit of success 
selling replacements for Apple II disk 
drives, did not survive its foray into 
hardware emulation. Other examples of 
failed hardware emulators, from the Di- 
mension 68000 to MacCharlie, litter the 
byways of the personal computer world. 


The Beat Goes On 

Because it is such a compelling idea, 
emulation didn’t die along with these 
early implementations. Today, you can 
buy hardware and software emulators 
that let you run DOS, Macintosh, even 
Commodore 64 software on different 
hardware platforms. I will concentrate 
on some of the hardware emulators be- 
cause, although they are more expen- 
sive than software emulators, they in- 
variably perform better and provide 
better compatibility. 

Today, you can successfully run 
DOS software on an Apple II, Macin- 
tosh, Atari ST, or Amiga, and Mac soft- 
ware on an Amiga or Atari ST. Often, 
it’s not the software that proves incom- 
patible, but the hardware. For instance, 
you may not be able to access all the I/O 


a serial connection; it can be either direct 
or remote. The advantage of a serial con- 
nection is that you don't have to worry 
about disk formats. A Mac file sent via a 
serial connection to a DOS machine is 
saved on the target machine in DOS 
format. 

With a direct connection, you hook up 
the two computers with a null-modem 
cable, load communications software on 
each, and transfer files at will. The ad- 
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Out of One, Many 


ports (e.g., mouse, disk drive, parallel, 
and serial) on your machine from the 
emulator. Check the specifics of each 
emulator before you buy one. 


PC on a Card 

Because DOS has the largest installed 
base of any microcomputer operating 
system, it's a natural target for hard- 
ware emulation. If you own a Mac II, 
you can emulate a PC AT with the 
Mac286 from Orange Micro. If you own 
an Apple IIGS, you can emulate a PC 
XT by installing the PC Transporter 
from Applied Engineering. Both of 
these emulators are "computers on a 
card" that plug into expansion slots on 
their respective machines and let you 
run a wide variety of DOS software, 
often at speeds exceeding that of the em- 
ulated machine. PC Speed from Mich- 
tron provides DOS compatibility for the 
Atari ST. 

Commodore has gone one step fur- 
ther in its emulations of AT (the A2086 
board) and XT (the A2088) computers. 
Commodore's Amiga 2000 contains a 
four-slot AT bus on its motherboard, in 
addition to its Amiga Zorro slots. The 
emulator boards sit in both an AT slot 
and a Zorro slot. You can use the extra 
AT slots for IBM peripheral cards, thus 
providing expansion compatibility as 
well as software compatibility. 

The Amiga 2000 with an IBM emula- 
tor has another interesting feature. Be- 
cause the Amiga operating system is 
multitasking and the IBM emulator 
runs from an Amiga task (see figure A), 
you can run AmigaDOS and DOS pro- 
grams concurrently and even cut and 
paste between the two. 


All in the Family 

While these DOS emulations, in effect, 
put a computer, complete with micro- 
processor, on a card (or two), many em- 


vantage of this method over indirect 
methods is that you can transfer data at 
much higher baud rates than you can 
using a modem. The disadvantage is that 
the computers have to be at the same lo- 
cation. Thus, direct connections are best 
for transfer between two office com- 
puters. They will not help you with 
home-office transfers. 

Many companies offer products that 
provide both the software and hardware 


ulations need not be so extensive. Two 
examples are Spectre GCR, from Gad- 
gets by Small, for the Atari ST, and 
ReadySoft's A-Max for the Amiga. 
Both of these products let you run Mac- 
intosh software on these machines. The 
emulators themselves are not as exten- 
sive as the DOS ones because the Amiga 
and the Atari ST use the same micropro- 
cessor as the low-end Macintoshes—the 
MC68000. Therefore, they can use 
their own processors to execute the 
Macintosh instructions. 

What both of these emulators lack are 
the Macintosh ROMs. If you buy A-Max 
or Spectre GCR, you will have to buy 
Macintosh ROMs and plug them into 
the emulator. The fact that Apple's legal 
department has not taken action against 
the emulators seems to indicate that the 
emulators don't step on anyone's copy- 
rights or patents. Atari, in fact, indi- 
cated at Fall Comdex 1989 that it con- 
siders the combination of its portable 
ST, the Stacy, and Spectre GCR to be a 
viable alternative to the Mac Portable. 


One-Way Street 

Most emulators enable those machines 
with a smaller installed base to run soft- 
ware written for DOS and Macintosh 
computers. Thus, you have the Amiga 
emulating the AT or the Mac, but not the 
reverse. By virtue of their larger in- 
stalled bases, DOS machines and Macs 
have many more software packages 
available than the Amiga does. Since 
one of the prime reasons for an emulator 
is to tap into a larger base of software, 
there is little motivation for an AT to 
emulate an Amiga. 

Amiga, Apple II, and Atari machines 
each have areas in which they excel. 
Emulation can give you the best of both 
worlds: compatibility with your pri- 
mary computer and the advantages of an 
alternative architecture. 


for direct file transfers. Traveling Soft- 
ware, for example, sells LapLink-Mac 
for high-speed file transfers between 
DOS machines and Macintoshes. 

Indirect methods involve using a 
modem. Although transfer rates are 
slower using a modem, the computers in- 
volved can be miles apart. 

You have two choices in modem trans- 
fers. You can have one computer call the 
other directly, or you can use an inter- 
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Sune m 


CHARACTER ENTRY AND DISPLAY 


AREA 
User presses H 
key on Amiga keyboard 
while the MS-DOS 
window is active 


Amiga system routes 
the character code to 
the task controlling the 

MS-DOS display. 


Using the Janus routines, 
the Amiga task sends a 
keyboard interrupt to the 
MS-DOS side and places 
the character code into 
the keyboard buffer. 


cade n Po swine n HU 
| The MS-DOS program 
responds to the 
interrupt and reads 
the character. 


Ye EH 
Workbench 


PC display П 
ee сабы. orae 


User sees the character Н 
displayed in the window 


of the MS-DOS task. 


The Amiga task 
reads the new video 


information and updates 


its display bit planes. 


When it detects a write 
to video RAM, the 
Janus system sends 
an interrupt to the 
controlling Amiga task. 


Janus 
interface 


The MS-DOS program 
writes the character 
information to the 
video RAM area. 


controlling Amiga task sends keyboard input to the DOS side and makes the DOS 
video RAM accessible to the Amiga output system. 


mediary, such as BIX or CompuServe. 
The first option works only if you have 
communications software for one com- 
puter that allows it to operate unat- 
tended. The second option is much more 
common for home-office transfers. 
While you're at work, you access your 
account on the information service and 
upload the data. Then, when you get 
home, you download the data using your 
home computer. 


The Data Disk Exchange 

Another common method of data ex- 
change involves direct disk access. Al- 
though it's not possible under normal cir- 
cumstances for one operating system to 
read and write to data disks formatted by 
another, specialized software and hard- 
ware are often available to provide this 
capability. Because DOS is the most pop- 
ular microcomputer operating system, 
most of these specialized products are 


designed to allow non-DOS computers to 
read DOS disks. 

For example, a utility for the Amiga 
called CrossDOS, from Consultron, lets 
you access DOS, as well as Atari ST, 
disks from the Amiga. It works with the 
standard Amiga 3%-іпсһ drives. 

The Apple SuperDrive, standard on 
upper-end Macintosh computers (and 
available as an external option for other 
Macintoshes) lets you transparently ac- 
cess Macintosh disks with the Apple 
IIGS and vice versa. More important, 
however, by using a special utility from 
Apple, you can access DOS-formatted 
disks placed in the SuperDrive. 

The Atari ST provides the simplest 
method of direct file exchange with 
DOS. Since the ST disk format is nearly 
identical to the DOS format, you can 
read and write to DOS disks with an 
Atari ST disk drive. Conversely, you can 
read and write to Atari ST disks with a 
DOS computer. 

Of course, any disk you plan to use on 
two different machines must be in a for- 
mat that the drives on both machines can 
handle. There are restrictions on the for- 
mats that some systems can handle. For 
example, CrossDOS for the Amiga can 
read 720K-byte DOS disks but not 1.44- 
megabyte disks. The standard Amiga 
disk drives are unable to handle the high- 
er density. 

In this age of heterogeneous LANS, 
you may also have access to another 
transfer technique. For example, many 
LANs provide a gateway to AppleTalk. 
With such a system, you can easily trans- 
fer a file from a DOS machine on the 
LAN to a Macintosh or IIGS located on 
the AppleTalk network. NetWare for 
Macintosh from Novell is an example of 
such a gateway (see figure 1). 


Format Blues 

It's not difficult, then, to move a file be- 
tween computers that are based on dis- 
similar architectures. File transfer, how- 
ever, is only half of the interoperability 
picture. You have to be able to use the 
files after you transfer them. Having a 
file in the proper disk format doesn't en- 
sure that it's in the proper file format for 
your application. 

The simplest file format, and the one 
that is most commonly used in transfers 
between different computers, is ASCII 
(or text) format. Most word processors 
and many other types of application pro- 
grams can read and write to ASCII files. 
The only problem that you are likely to 
encounter is with the end-of-line char- 
acter. 

continued 
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HETEROGENEOUS LAN 


NetWare 


(using Ethernet) 


NetWare server 
(appears as anather 
AppleShare server to AppleTalk) 


AppleShare 
server (not 


visible to 
DOS users) 


LaserWriter 
(available to 
DOS users) 


Figure 1: NetWare for Macintosh is a NetWare process that communicates with 
AppleTalk via an AppleTalk connector. The gateway lets DOS users access AppleTalk 
printers and AppleTalk users access the NetWare server. 


Different applications and operating 
systems use different end-of-line charac- 
ters. Some use carriage returns, others 
use linefeeds, and still others use a com- 
bination of the two. The problem is that if 
you load an ASCII file with one type of 
end-of-line indicator into a word proces- 
sor that uses another, you can get unex- 
pected results. 

Thus, you may want a utility to strip or 
add carriage returns or linefeeds. Fixup 
is a public domain utility for the Macin- 
tosh that can strip linefeeds and carriage 
returns from a file, or convert one to the 
other. Another Mac utility, a shareware 
program called Macify, lets you perform 
all sorts of transformations and conver- 
sions on text files. Other systems have 
similar utilities available (e.g., Strips for 
the Atari ST and CR for DOS). 

Converting text files is important for 
many applications, especially word pro- 
cessing, but text file transfers have lim- 
ited utility. For one thing, the files lose 
most of their original formatting in the 
transfer. 
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Picture Perfect 

Although you can easily transfer graph- 
ics data from one machine to another, 
you will need specialized conversion 
utilities to convert it into a format that the 
target machine can use. For example, 
SHRConvert for the Apple IIGS lets you 
load and view Amiga, Atari ST, and 
Macintosh picture files and save them in 
IIGS-compatible format. Picswitch for 
the Atari ST does the same thing with 
Macintosh and Amiga files, while Mac- 
view (for Macintosh pictures) and Am- 
GIF (for GIF files) provide this function 
on the Amiga. 

These file converters and others are 
available as public domain and shareware 
programs. More powerful conversion 
utilities are available from commercial 
software sources. For example, Mac- 
LinkPlus/Translators from DataViz per- 
forms 76 specific DOS-to-Mac and 76 
Mac-to-DOS conversions. As computers 
become more graphics oriented, the need 
for graphics-conversion utilities will 
increase. 


Miraculous Conversions 

Although the explicit conversion of files 
from one format to another is often nec- 
essary, it isn't the most convenient route 
to take. The best route is implicit conver- 
sion, where the application does the con- 
version for you. In other words, the ap- 
plications you use load and convert file 
formats automatically. 

Many word processors and spread- 
sheets let you load and save files created 
by other programs. Many spreadsheets 
and database programs also support the 
DIF format, a specialized text file for- 
mat that is useful for transferring text 
data in a row-and-column format. DIF 
files, however, cannot contain format- 
ting information. 

Of course, the situation is even easier 
if you're using the same program on two 
different computers. However, it's not 
always easy to find a product that runs on 
the particular computers you have. For 
example, only one major application, 
WordPerfect, runs on all five of the com- 
puter systems highlighted here. While 
there are many applications that span the 
Mac/DOS gap, only a few of these are 
also available on the Atari ST, Apple 
IIGS, or Amiga. 

The fact that most ST, IIGS, and 
Amiga developers are smaller and have 
less clout than the major DOS and Mac 
software companies makes it imperative 
that they provide for the import and ex- 
port of files created by DOS and Mac ap- 
plications. While the ST, IIGS, and 
Amiga all have areas where they surpass 
the capabilities of the more popular busi- 
ness machines, the onus of providing in- 
teroperability with major business appli- 
cations falls on them. 


The Payoff 

Interoperability is not an ideal solution; 
in fact, it is often a frustrating process. 
You may have to dig deep to find conver- 
sion utilities or applications to match 
your needs. In some cases, the necessary 
utilities and applications may not yet 
exist. 

So why bother? Because, in the long 
run, interoperability greatly expands 
your computing options. Imagine being 
able to take advantage of the MIDI capa- 
bilities of the Atari ST, the video and ani- 
mation power of the Amiga, or the edu- 
cational software available for the Apple 
IiGS—without sacrificing the ability to 
bring work home. Incompatibility does 
not have to be an obstacle; it can be an 
opportunity. 8i 


Bob Ryan is a BYTE technical editor. You 
can reach him оп BIX as “Б.ғуап.” 


чт 


ж / k 


\ 
= ^ J 5 № 
2 г қуа 3 
«4 VA m SEN MX — - | мео ` 
2021 У LIBRARY | a 
^ : 


A 2 / MONTE CARLO 


Е > жн” 
= T 
4 TRANSIENT ANALYS/S T 2 | BEHAVIORAL = c MODELS 
4 -— NAMES ve 2 E > 
me 9 — \ 
с FETE TET TTT ETT ITT I TTT ITT TIE 
d e e9 


THE NEW MICRO-CAP III. 


It wasn't easy. But we did it. Made the 
long-time best-selling ІВМ? PC-based 
interactive CAE tool even better. 

Take modeling power. We've significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you're now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program’s now in “С” and 
assembly language. That also means more 
capacity — for simulating even larger 
circuits. 

As always, count on fast circuit crea- 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis — AC, DC, fourier and 
transient — via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 


Transient analysis 


Monte Carlo analysis 


Circle 265 on Reader Service Card 


$0 YOU CAN TEST-FLY 
EVEN MORE MODELS. 


models and parameterized macros. And 
stepped component values that stream- 
line multiple-plot generation. 

And don't forget МІСКО-САР Ш% 
extended routine list — from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis- 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver- 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 


1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 
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LIFE WITHIN 1 MEGABYTE 


1-Megabyte Life Support 


Listed below are the commercial 
products mentioned in this Life 
Within 1 Megabyte In Depth. The 
public domain and shareware 
products mentioned in the section 
are available on many BBSes and 
information services. 


AboveBoard Plus ................ $695 
Intel Corp. 

3065 Bowers Ave. 

Santa Clara, CA 95051 

(408) 987-8080 

Inquiry 1051. 


Adobe Type Manager (ATM) .. $99 
Adobe Systems, Inc. 

1585 Charleston Rd. 

P.O. Box 7900 

Mountain View, CA 94039 

(800) 344-8335 

Inquiry 1052. 


All ChargeCard.................. $499 
All Computers 

1220 Yonge St., Second Floor 
Toronto, Ontario, 

Canada МАТ 1W1 

(416) 960-0111 

Inquiry 1053. 


AlphaWorks ...................... $195 
Alpha Software Corp. 

One North Ave. 

Burlington, MA 01803 

(800) 451-1018 

(617) 229-2924 

Inquiry 1054. 


А.М ОТОЧ бете metet oes $199.97 
ReadySoft 

30 Wertheim Court, Suite 2 
Richmond Hill, Ontario, 

Canada L4B 1B9 

(416) 731-4175 

Inquiry 1055. 


ARC ӨЫ. | ee emn $50 
System Enhancement Associates 

21 New St. 

Wayne, NJ 07470 

(201) 694-4710 

Inquiry 1056. 
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ws F—— C жезге йә. этш $1599 
Commodore Business Machines 
Computer Systems Division 

1200 Wilson Dr. 

Brandywine Industrial Park 

West Chester, PA 19380 

(215) 431-9100 

Inquiry 1057. 


BetterWorking 
Eight-in-One................... $59.95 
Spinnaker Software Corp. 

One Kendall Sq. 

Cambridge, MA 02139 

(800) 826-0706 

(617) 494-1200 

Inquiry 1058. 


Оос б. E erue қыса $30 
Consultron 

11280 Parkview 

Plymouth, MI 48170 

(313) 459-7271 


Inquiry 1059. 

Dr. Switch...................... $59.95 
Black & White International, Inc. 
P.O. Box 1040 


Planetarium Station 
New York, NY 10024 
(212) 787-6633 
Inquiry 1060. 


Неаагоот..................... $129.95 
Helix Software 

83-65 Daniels St. 

Briarwood, NY 11435 

(718) 262-8787 

Inquiry 1061. 


LapLink-Mac 2.0............ $139.95 
Traveling Software, Inc. 

18702 North Creek Pkwy. 

Bothell, WA 98011 

(800) 343-8080 

(206) 483-8088 

Inquiry 1062. 


Lots 152-3........................ $595 
Lotus Development Corp. 

55 Cambridge Pkwy. 

Cambridge, MA 02142 

(617) 577-8500 

Inquiry 1063. 


MacLinkPlus/Translators ..... $169 
DataViz, Inc. 


35 Corporate Dr. 

Trumbull, CT 06611 

(203) 268-0030 

Inquiry 1064. 

MacsBug 6б.1....................... $35 
MFW C SJ) г, ernie etie! $150 
MPW 8һеП........................ $100 
КӨШІН... 2... %25 
SuperDrive................. from $499 
Apple Computer, Inc. 

20525 Mariani Ave. 


Cupertino, CA 95014 
(800) 282-2732 

(408) 996-1010 
Inquiry 1069. 


nu bru We cm $1599 
Orange Micro 

1400 North Lakeview Ave. 

Anaheim, CA 92807 

(714) 779-2772 


Inquiry 1065. 

Manifest........................ $59.95 
QUUD CNN ey on $99.95 
RAM ces con Pro le Mover did $79.95 


Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9851 

Inquiry 1188. 


MasterJuggler................. $89.95 
ALSoft, Inc. 

P.O. Box 927 

Spring, TX 77383 

(713) 353-4090 

Inquiry 1066. 


Memory Master ............... $49.95 
Vericomp 

8825 Aero Dr., Suite 210 

P.O. Box 23360 

San Diego, CA 92123 


(619) 277-0400 

Inquiry 1067. 

IBUR EH „а itin ven tm s . $89 
ABENIRE um ian e gue $129.95 


Qualitas, Inc. 

7101 Wisconsin Ave., Suite 1386 
Bethesda, MD 20814 

(800) 733-1377 

(301) 907-6700 

Inquiry 1068. 


NetWare for Macintosh ........ $200 
Novell, Inc. 

122 East 1700 South 

Provo, UT 84601 

(801) 379-5900 

Inquiry 1070. 


Ug VIE. eee cene $79.95 
Sunny Hill Software 

10121 Evergreen Way, Suite 259 
Everett, WA 98204 

(916) 541-8702 

Inquiry 1180. 


PageMaker 3.0 ................... $595 
Aldus Corp. 

411 First Ave. S 

Seattle, WA 98104 

(206) 622-5500 

Inquiry 1181. 


yt Td | iarna e pirea from $15 
NoGate Consulting 

P.O. Box 88115 

Grand Rapids, MI 49518 

(616) 455-6270 

Inquiry 1182. 


РС ВЮВ... Гр... $399.95 
Michtron 

576 South Telegraph Rd. 

Pontiac, MI 48053 

(313) 334-5700 

Inquiry 1183. 


РС Тгапрогїег.................. $499 
Applied Engineering 

P.O Box 5100 

Carrollton, TX 75011 

(214) 241-6060 


Inquiry 1184. 

PC Works... nee $149 
Windows. ..................... from $99 
Microsoft Corp. 


16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 1199. 


PFS:First Choice................. $169 
Software Publishing Corp. 

1901 Landings Dr. 

P.O. Box 7210 

Mountain View, CA 94039 

(415) 962-8910 

Inquiry 1185. 
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РИ LZ LLL Laetare $47 
PKware, Inc. 

7545 North Port Washington Rd. 
Glendale, WI 53217 

(414) 352-3670 

Inquiry 1186. 


PopDrop Plus .................. $99.95 
BLOC Publishing Corp. 

800 Southwest 37th Ave., Suite 765 
Coral Gables, FL 33134 

(800) 888-2562 

(305) 445-0903 

Inquiry 1187. 


RAMpage Plus ............ from $595 
AST Research, Inc. 

16215 Alton Pkwy. 

P.O. Box 19658 

Irvine, CA 92713 

(714) 727-4141 

Inquiry 1189. 


Persoft, Inc. 

465 Science Dr. 
Madison, WI 53711 
(800) 368-5283 
(608) 273-6000 
Inquiry 1190. 


Software Carousel............ $89.95 
SoftLogic Solutions, Inc. 

One Perimeter Rd. 

Manchester, NH 03103 

(800) 272-9900 

(603) 627-9900 

Inquiry 1191. 


Spectre ССК ..................... $299 
Gadgets by Small 

40 West Littleton Blvd. , 

Suite 210-211 

Littleton, CO 80120 

(303) 791-6098 

Inquiry 1192. 


Site of | ee $79 
Fifth Generation Systems, Inc. 
10049 North Reiger Rd. 

Baton Rouge, LA 70809 

(800) 873-4384 

(504) 291-7221 

Inquiry 1193. 


соте, | ne eod $99.95 
Better Software Technology, Inc. 
55 New York Ave. 


Framingham, MA 01701 
(508) 879-0744 
Inquiry 1194. 


ТЕКС а40...................... $249 
Symantec Corp. 

135 South Rd. 

Bedford, MA 01730 

(800) 441-7234 

(800) 626-8847 

Inquiry 1195. 


SOTA Technology 
559 Weddell Dr. 
Sunnyvale, CA 94089 
(408) 245-3366 
Inquiry 1196. 


ТМОМ 2.8.3 .................. $149.95 
ICOM Simulations 

648 South Wheeling Rd. 

Wheeling, IL 60090 

(708) 520-4440 

Inquiry 1197. 


Golden Bow Systems 

2665 Ariane Dr., Suite 207 
San Diego, CA 92117 
(619) 483-0901 

Inquiry 1198. 


X-Bandit for AT.................. $259 
X-Bandit for XT ................. $229 
Teletek Enterprises, Inc. 

4600 Pell Dr. 

Sacramento, CA 95838 

(916) 920-4600 

Inquiry 1200. 


Inclusion in the resource guide 
should not be taken as a BYTE 
endorsement or recommendation. 
The information here was believed to 
be accurate at the time of writing, 
but BYTE cannot be responsible for 
omissions, errors, or changes that 
occur after compilation of the guide. 
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Take any 3 books for 


OS/2 PROGRAMMER'S GUIDE. By 
E. lacobucci. 1700 pp., illus. soft- 
bound. "Byte" magazine called it “a 
necessity." This giant reference ex- 
plains all the basic functions you'll 
need, with emphasis on such new or 
different functions as multitasking 
and memory management. 

881300-X Pub. Pr., $29.95 


INTRODUCING PC-DOS & MS-DOS, 
Second Ed. Ву Т. Sheldon. 403 pp., 
illus., softbound. This Second Edition 
covers all releases through 4.0, as 
well as Microsoft Windows and DOS- 
SHELL. Features the same hands-on 
tutorial format of the First Edition, with 
expanded coverage of batch file tech- 
niques that can dramatically increase 
your computing speed. 

65/651 Pub. Pr., $27.95 


LOCAL AREA NETWORKS: Archi- 
tectures and Implementations. 
By J. Martin, with K. K. Chapman. 353 
pp., illus. An indispensable reference 
for all who buy, install, maintain, or 
manage LAN services. Provides com- 
plete oe of the concepts, archi- 


tectures, and implementations of LAN 
technology. 
584900-3 Pub. Pr., $40.00 


А PROFESSIONALS GUIDE ТО SYS- 
TEMS ANALYSIS. By M.E. Modell. 
307 pp., illus. Detailed coverage of 
what you need to know-what ques- 
tions to ask, how to conduct a cost- 
benefit analysis, how to document 
and validate your findings—to design 
the best systems for your user's 


needs. 
426/325 Pub. Pr., $34.95 


ADVANCED GRAPHICS IN C: Pro- 
gramming and Techniques. By 
N. Johnson. 430 pp., illus., soft- 
bound. Now C programmers can 
write crisp graphics programs for the 
IBM-PC using the IBM EGA (En- 
hanced Graphics Adaptor) or the 
AT&T Image Capture Board (ICB). In- 
cludes GRAPHIQ, a complete C 


raphics toolkit. 
81257-7 Pub. Pr., $22.95 
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DATA RECOVERY 


BYTE Book Club" 
VALUES UP ТО 5141.45! 


* Your one source for computer books from over 
100 different publishers 
* the latest and best information in your field 
* discounts of up to 40% off publishers’ list prices 


ADVANCED TURBO C. By J. T. 
Smith. 256 pp., illus., softcover. Mas- 
tering Turbo C has never been easier. 
Crystal-clear answers to all your 
wet dee are supplemented by fully- 

ocumented programming examples. 
i includes string processing, 
screen handling with Turbo C Tools, 
keyboard input, file handling, memory 
management, interrupt services, and 


much more. 
587/078 Pub. Pr., $24.95 


THE WAITE GROUP'S MICROSOFT 
C BIBLE. By N. Barkakati. 787 pp., 
illus., softbound. The complete guide 
to all 370 functions, with purpose, 
syntax, example call, includes, com- 
mon uses, returns, comments, cau- 
tions, and "see also" references for 
each function. Also features two 
handy tutorials on C basics and the C 
5.1 compiler, as well as compatibility 
checks for all other C compilers. 

584830-9 Pub. Pr., $24.95 


THE PAUL MACE GUIDE TO DATA 
RECOVERY. By P. Mace. 352 pp., 
illus., softbound. An indispensable 
guide to restoring vanished files and 
coping with virtually every type of data 
loss emergency. You get clear, step- 
by-step instructions for restoring de- 
leted files or directories, recovering 
lost or damaged Lotus 1-2-3 files, 
what to do when your disk won't boot, 
and much, much more. 

584926-7 Pub. Pr., $21.95 


THE NEW DOS 4.0. By K. W. 
Christopher, Jr, B. A. Feigenbaum, 
and S. О. Saliga. 535 pp., illus., soft- 
bound. Practical advice from IBM's 
own DOS 4.0 developers to help you 
harness more PC power and ver- 
satility. Covers SELECT, the DOS 
Command Prompt, batch filing, Com- 
mand Line Redirection, the EDLIN 
Line Editor, and much more. 

584889-9 Pub. Pr., $22.95 


EGA/VGA: A Programmers Reter- 
ence Guide. By B.D. Kliewer. 269 
pp. illus., softbound. All the practical 
guidelines are right here for learning 
the ins and outs of the Enhanced 
Graphics Adaptor—one of the most 
popular PC add-on boards avail- 
able—and its PS/2 counterpart, the 
Video Graphics Array. It's filled with 
innovative programming techniques 
. . .tipsfor working around the bugs in 
the BIOS ... and EGA/VGA BIOS 
calls not available elsewhere. 

350/892 Pub. Pr., $29.95 


DATABASE SYSTEM CONCEPTS. 
By H. F Korth and A. Silberschatz. 
546 pp., illus. From fundamental con- 
cepts to advanced problem solving, 
this book provides a clear under- 
standing of the design and use of 
database systems. Also demon- 
strates the best ways to protect data 
from unauthorized access and mali- 
cious or accidental alteration or de- 


struction. 
447/527 Pub. Pr., $46.95 
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ARTIFICIAL INTELLIGENCE 
USING C: The C Programmer's 
Guide to AI Techniques. By H. 
schildt. 472 pp., 37 illus., softbound. 
This hands-on guide shows you how 
to create your own Al applications and 
systems using C. After an introduc- 
tory overview it provides coverage of 
expert systems, logic, natural lan- 
guage processing, machine learning, 
pattern recognition, and more, with 
ready-to-run programs illustrating 


each topic. 
881255-0 Pub. Pr., $21.95 


PROGRAMMING USING THE C 
LANGUAGE. By R.C. Hutchison and 
S.B. Just. 519 pp., illus. Whether you 
want to understand programs in C 
written by others, or write better C 
programs of your own, this practical, 
authoritative book gives you the tools 
and guidance you need. Coverage 
includes program organization, sort- 
ing algorithms, recursion, linked lists, 
and more — with many sample pro- 


grams. 
315/418 Pub. Pr., $29.95 


LIFE WITH UNIX: A Guido for 
Everyone. By D. Libes and S. Re- 
ssler. 346 pp., illus., softbound. A 
practical, readable sourcebook that 
gives you the information you need to 
use UNIX effectively. Provides a thor- 
ough examination of its advantages 
and disadvantages. . . analyses from 
the viewpoints of users, program- 
mers, and administrators ... and a 
complete guide to UNIX books, peri- 
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Rooted in PC compatibility, the Intel family tree has flourished, 
but a few competitive offshoots are taking root 


Frank Hayes 


ine years ago, IBM introduced the original PC 

with its Intel 8088 CPU. IBM PC-compatible 

has since become a household word, and CPUs 

that can run IBM PC-compatible software have 

proliferated—not just from Intel, but from 
other chip makers as well. That situation, in turn, has led to 
squabbles, sniping, and outright legal warfare among the halt- 
dozen companies that make these CPUs (see “Battle of the 
Chips," March 1989 BYTE). 

But in spite of the plethora of Intel-compatible chips and con- 
flicting claims, the family isn't as hard to get a handle on as you 
might think. Even with hot new chips like Intel's 1486 (and 
promised future versions, including the 1586 and 1686), there 
are really only three major varieties of CPUs in PC-compatible 
desktop computers (see table 1). Which flavor should power the 
machine on your desk? That depends on what you need, how 
you'll use it, and how much you have to spend. 


The Soul of a PC Machine 

The most popular group of PC-compatible CPUS is still the 
original. Intel launched its 8088 CPU in 1978, and it became 
the brains for the IBM PC and XT. After a decade, the 8088 
was no longer a big seller for Intel, but as many as half of all 
PCs sold today still run off an 8088-compatible chip. How is 
that possible? Just as there are plenty of PC clones on the mar- 
ket, there are lots of 8088 clones as well. 

In fact, the original 8088 wasn’t original at all. Intel’s first 
version of the chip was the 8086—the company's first 16-bit 
CPU. The 8086 had a 16-bit data bus and could address up to 1 
megabyte of memory with a 20-bit address bus. (By compari- 
son, the chips that Intel was selling for desktop computers at the 
time, the 8080 and 8085, each had an 8-bit data bus and a 16-bit 
address bus and were limited to 64K bytes of memory.) 

The 8088 was a low-end version of the 8086. Although it 
could address up to 1 megabyte of memory, the 8088 had only 
an 8-bit data bus. (In fact, Intel originally described the 8088 as 
an 8-bit CPU; only when IBM selected the chip for its original 
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PC did anyone start calling it a 16-bit CPU.) 

Except for the difference in data-bus width, the two CPUs 
were virtually identical, although because of its extra speed in 
accessing data, the 8086 is somewhat faster when the two chips 
are operating at the same clock speed. The original IBM PC 
used an 8088 CPU running at 4.77 MHz—the slowest CPU in 
the line. Today, Intel sells 8088s with a clock speed of up to 8 
MHz, and 8086s with a clock speed of up to 10 MHz. 

In 1982, Intel introduced an enhanced version of the 8086— 
the 80186. Like the 8086, it has a 16-bit data bus and can ad- 
dress 1 megabyte of memory. The 80186 runs all 8088/8086 
software, but it adds 10 new instructions. It also includes some 
special features, including an on-board clock and DMA chan- 
nels—and it runs about 25 percent faster than an 8086 running 
at the same clock speed. 

Like the 8086, the 80186 runs at up to 16 MHz. And like the 
8086, there's a low-end version, the 80188, with an 8-bit data 
bus (and slightly slower performance because of it). But unlike 
the 8086 and 8088, the 80186 never made it big in the PC 
world. IBM didn't use the 80186 in any of its computers, and 
the few machines that did use the chip quickly faded from view. 
Today, though, it's finding new life as an embedded controller 
on Extended Industry Standard Architecture and Micro Chan- 
nel add-in cards. 


80286: The Next Generation 

The next major upgrade after the 8088-compatible CPU was the 
Intel 80286. The 80286, which was the CPU that IBM chose for 
its AT computer, was the first 8086-compatible chip that in- 
cluded multitasking instructions. The 80286 can run all 8088 
software and, unlike its predecessors, can address up to 16 
megabytes of memory with its 24-bit address bus. 

The 80286 also offers new instructions and a special “pro- 
tected mode" that allows switching among several different 
concurrently running programs. When Microsoft and IBM be- 
gan working on OS/2, a next-generation multitasking operating 

continued 
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80286’s segment register, as soon as ће CPU switched to pro- 
tected mode, DOS programs would crash. 

Programmers, including Microsoft’s OS/2 programming 
team, had to write special code circumventing the hardware 
task switching, and the result was unsatisfactory multitasking 
performance. Although current versions of OS/2 will run on an 
80286-based PC, future versions will require an 80386 CPU or 
higher. 


system that would push past the limitations of DOS, they de- 
signed it for the 80286. 

Unfortunately, those multitasking features did not work 
quite as well as Intel originally planned. The problem showed 
up when switching between the 80286’s real mode and pro- 
tected mode. DOS programs would run properly under real 
mode, but switching between DOS programs required going to 
protected mode. But because of the placement of bits in the 


IBM PC-COMPATIBLE CPUS 


Table 1: IBM PC-compatible CPUs fall into three general categories: 8088-compatible CPUs (IBM XT), 80286 CPUs 
(IBM AT), and 803861486 CPUs. 


Chipname Maker Bus specs Address space Maximum Typical use 
clock speed 

Group 1 

8088 Intel 8-bit data 20-bit address 8 MHz Low-end, single-user PCs, especially portables 
16-bit internal (1 megabyte) 

8086 Intel 16-bit data 20-bit address 16 MHz Low-end, single-user PCs, especially portables 
16-bit internal (1 megabyte) 

80188 Intel 8-bit data - 20-bit address 16 MHz Embedded controller 
16-bit internal (1 megabyte) | 

80186 Intel 16-bit data 20-bit address 16 MHz Embedded controller 
16-bit internal (1 megabyte) | 

V20 NEC 8-bit data 20-bit address 10 MHz Low-end, single-user PCs, especially portables 
16-bit internal (1 megabyte) 

V30 NEC 16-bit data 20-bit address 10 MHz Low-end, single-user PCs, especially portables 
16-bit internal (1 megabyte) 

V25 NEC 8-bit data 20-bit address 8 MHz Embedded controller 
16-bit internal (1 megabyte) 

V35 NEC 16-bit data 20-bit address 8 MHz Embedded controller 
16-bit internal (1 megabyte) 

V40 NEC 8-bit data 20-bit address 10 MHz Embedded controller 
16-bit internal (1 megabyte) 

V50 NEC 16-bit data 20-bit address 10 MHz Embedded controller 
16-bit internal (1 megabyte) 

V33 NEC 16-bit data 24-bit address 16 MHz single-user PCs (not 80286/386/i486-compatible) 
16-bit internal (16 megabytes) К 

V53 NEC 16-bit data 24-bit address 16 MHz Embedded controller 
16-bit internal (16 megabytes) 

V60 NEC 16-bit data 32-bit address 16 MHz single-user PCs (not 80286/386/1486-compatible) 
32-bit internal (4 gigabytes) 

У70 МЕС 32-bit data 32-bit address 20 MHz Single-user PCs (not 80286/386/1486-compatible) 
32-bit internal (4 gigabytes) 

V80 NEC 32-bit data 32-bit address 33 MHz Single-user PCs (not 80286/386/i486-compatible) 
32-bit internal (4 gigabytes) 

Group 2 

80286 Intel 16-bit data 24-bit address 12 MHz single-tasking or multitasking PCs 
16-bit internal (16 megabytes) 

80286 AMD 16-bit data 24-bit address 16 MHz Single-tasking or multitasking PCs ‘ 
16-bit internal (16 megabytes) 

80286 Harris 16-bit data 24-bit address 25 MHz Single-tasking or multitasking PCs 
16-bit internal (16 megabytes) 

Group 3 

803865Х Intel 16-bit data 32-bit address 16 MHz Single-tasking or multitasking PCs 
32-bit internal (4 gigabytes) 

80386 Intel 32-bit data 32-bit address 33 MHz Single-tasking or multitasking PCs 
32-bit internal (4 gigabytes) 

i486 Intel 32-bit data 32-bit address 25 MHz Single-tasking or multitasking PCs 
32-bit internal (4 gigabytes) 
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n 1486 blows 
the doors off the 80386 when it comes 
to heavy-duty number crunching. 


Because of its problems with multitasking, the 80286 is com- 
monly used as a fast version of the 8088. And it is very fast 
indeed. Running software at the same clock speed, an 80286 is 
roughly 2% times as fast as an 8086. And the 80286's clock 
speed has risen steadily over the years. The Intel version topped 
out at 12 MHz, but other chip makers who build 80286s under 
license from Intel, including Advanced Micro Devices and 
Harris Semiconductor, have continued to build faster versions. 
AMD’s fastest version is currently 16 MHz, and Harris recent- 
ly introduced a 25-MHz version of the chip. (AMD plans to 
introduce а 25-MHz version this year.) 

Just how fast is a 25-MHz 80286? At that speed, an 80286 
runs DOS software about 12 times as fast as an original 4.77- 
MHz IBM PC. It also runs that software slightly faster than a 
25-MHz 80386-based PC. In fact, for DOS software it’s faster 
than anything but a 33-MHz 80386 or a 25-MHz i486. As a 
result, it’s estimated that up to 40 percent of the PCs sold last 
year were based on the 80286. 

It’s tempting to include the МЕС V33 and У53 in the same 
category as the 80286. Like the 80286, the V33 and V53 can 
address up to 16 megabytes of memory, and they run at speeds 
of up to 16 MHz. But these NEC chips handle the extra memory 
differently than an 80286, and they’re not plug-compatible with 
the Intel, AMD, and Harris versions. 


32 Bits and Counting 

The third category of 8088-compatible CPUs is the Intel 
80386--with the emphasis on Intel. When it created its new line 
of chips, Intel changed two things that corrected the 80286's 
problems with task switching. 

First, Intel saw to it that the 80386's task switching worked 
correctly, making possible a whole new range of multitasking 
software. Second, Intel decided that, this time around, it 
wouldn't share the golden goose. Unlike the earlier chips in the 
line, the 80386 is sold exclusively by Intel. (IBM reportedly has 
a license to make the chips, but only for use in its own 
machines.) 


LOW-LEVEL BENCHMARKS 


Table 2: A comparison of the low-level benchmarks 
for some typical systems using four of the major 
current chips. Note that the 33-MHz 80386 is roughly 
comparable to the 25-MHz 486 machines. 


ALR 
Dell 200 FlexCache 
286 33/386 


IBM 
70/А21 
i486 


Compag 
386s 
386SX 


Apricot 
i486 


1.86 
5.03 


5.29 
21.39 


6.69 
21.77 


CPU 
FPU 


1.60 
1:48 


6.74 
15.66 


Indexes show relative performance; for all indexes, an 8-MHz ІВМ АТ = 1. 


A few other fundamental differences set the 80386 apart. It 
is a true 32-bit CPU with an extended register set (all earlier 
Intel CPUs are limited to a 16-bit register set), it has a 32-bit 
data bus, and it has a 32-bit address bus that can directly ad- 
dress up to 4 gigabytes of memory—256 times the size of the 
8028675 address space. With multitasking that works, you can 
carve that memory up into separate “virtual 8086s,” each of 
which appears to the software to be a real 8086 with its own 1- 
megabyte address space. In its native mode, the 80386 can also 
make direct use of the full address space. 

The 80386 is much better at task switching than the 80286. 
The newest version of OS/2 is designed to take advantage of the 
80386’s improved multitasking, and it makes use of those im- 
provements—including the ability to run multiple DOS pro- 
grams at the same time. However, the 80386 remains some- 
thing of a design trade-off between the ability to run 8088 
software and the ability to do multitasking. Nonmultitasking 
DOS software runs no faster on an 80386 than on an 80286 at 
the same clock speed, and in some cases it actually runs 
slower. However, the 80386 has the ability to run at speeds of 
up to 33 MHz. 

There’s also a version of the 80386 with only a 16-bit data 
bus—the 80386SX. Because of the narrower data bus, the 
80386SX is slower than a regular 80386 running at the same 
clock speed. (Intel recently began referring to the full-size 
80386 as the 80386DX, to contrast it with the SX.) The 
80386SX is also limited to a 16-MHz clock speed, although a 
20-MHz version is expected soon. 

The Intel i486 makes no such compromises. It is an enhanced 
version of the 80386 that includes its own coprocessor for per- 
forming floating-point operations, an on-board cache, and 
pipelined instruction execution. (Earlier chips used separate 
coprocessors. See the text box “Successful FLOPS” on page 
270.) Theoretically, the i486 was designed to be completely 
compatible with the 80386, but in practice there are a few minor 
differences. 

The 1486 runs significantly faster than ап 80386—about 40 
percent faster at the same clock speed—and programmers can 
squeeze an extra 10 percent to 15 percent performance out of 
the 1486 by using a compiler that optimizes instruction ordering 
for the i486’s pipelining system. As a result, a 25-MHz i486 
runs as fast as or faster than a 33-MHz 80386. The i486 also 
has a spectacularly fast FPU built in, a feature that makes it a 
better choice for number crunching than even the fastest 80386. 
The 1486 runs at 25 MHz, with a 33-MHz version expected by 
the end of this year. 

In fact, 1486-based machines may soon provide the best cost/ 
performance of any PC-compatible computers. The 1486, 
which includes its own FPU and on-board cache, costs about 
the same as a 33-MHz 80386, an 80387 FPU, and a cache con- 
troller. But an 1486 blows the doors off that same 80386, as well 
as anything else, when it comes to heavy-duty number crunch- 
ing (see table 2). And the promised 33-MHz version will be 30 
percent faster still. 


Trouble in Paradise 

Intel has vowed that, with the 80386 line, it's finally got it 
right. The company says it doesn't plan major design changes 
for its CPU line before the year 2000, so software written for 
the 8088, 80286, and 80386 should run on all compatible CPUs 
that Intel introduces for the next 10 years. 

If that claim sounds like paradise for those making software 
decisions, it may be; there's no danger that Intel will suddenly 
make your version of Lotus 1-2-3 incompatible with its CPUs. 

continued 


MARCH 1990 ° BYTE 269 


FEATURE 
THE SPIRIT OF "865 


Successful FLOPS 


hile CPUs have been progressing 
from 8088 to 80286 to 80386 and 
i486, the numeric coprocessors (FPUs) 
for the 80x86 line have progressed as 
well. Unlike some earlier numeric co- 
processors, the Intel 80x87 FPUs actu- 
ally work as extensions of the CPUs. 
The 8087 instructions, for example, are 
defined as part of the 8086 instruction 
set, and the two processors can ex- 
change control of the data and address 
buses. In fact, the 8087 monitors and 
decodes instructions in parallel with the 
8086. 

This tight coupling of floating-point 
functions makes the 80x87 FPUs very 
easy to program for, and an FPU has be- 
come standard equipment on most high- 
performance PC compatibles. 


Intel's original 8087 FPU can run at 
speeds of up to 10 MHz. The 80287 
FPU, which is designed to work with 
the 80286, can run at the same speeds 
and uses the same instructions, but it 
was also designed to work with the 
80286's protected mode. The 80387 
and 80387SX, designed to work with 
the 80386 and 80386SX CPUS, can run 
at higher clock speeds, but they also in- 
clude additional instructions. And there 
is no 487—the i486's FPU is built into 
the same chip as the CPU, 

Intel has never been the only source 
for numeric coprocessors that work with 
its CPUs. For years, Weitek has sold a 
very fast FPU that's designed to work 
with 80x86 CPUs. However, the Weitek 
Abacus coprocessor isn't compatible 


with the 80x87 FPUs and requires spe- 
cia] programming. The Abacus is also 
significantly more expensive than an 
80x87. . 

In the last year, Intel has lost its mo- 
nopoly on 80x87-compatible chips. In- 
tegrated Information Technology has 
introduced the ПТ 2C87, a CMOS co- 
processor that can plug into the same 
socket as an Intel 80287 and performs 
the same instructions faster than the 
Intel chip at the same clock speed. The 
IIT chip also runs at up to 20 MHz but 
costs about the same as the Intel chip. 
IIT plans to begin selling an 80387- 
compatible chip this year. And Ad- 
vanced Micro Devices is planning a line 
of FPUs to go along with its new high- 
speed 80286 CPUs. 


But because clone makers can buy CPUs from companies other 
than Intel, some strange infighting continues to stir up the PC- 
compatible waters. 

For example, a month before last fall’s Comdex show in Las 
Vegas, a series of billboards and newspaper and magazine ads 
began to appear throughout the U.S. In the two-page print ver- 
sion, the left page showed a large black “286,” crossed out with 
a spray-painted red "X"; the right page had an equally large 
black “386,” with a spray-painted red "SX" scrawled next to 
it. Intel's message was clear: Forget about an 80286-based PC 
and buy an 80386SX-based computer instead. 

Why would Intel attack the 80286, its own chip? Although 
Intel originated the 80286, the chip's other sources, AMD and 
Harris, have worked hard to strip away many of Intel's custom- 
ers by offering improved versions. The Intel incarnation is slow 
and power-hungry—the fastest version runs at only 12 MHz 
and requires up to 600 milliamps of power, which makes it an 
unsatisfactory choice for laptops, for example. By contrast, the 
Harris version can run twice as fast and still draws much less 
power because it's manufactured using a fully static CMOS 
design. 

Thus, Intel has taken out ads to encourage customers to buy 
computers based on its 80386SX CPU, which can run 80386 
software. (In the early 1980s, Intel went that same route when it 
told some of its customers that NEC's V20 and V30 CPUS in- 
fringed on Intel's copyrights. That ploy eventually led to a law- 
suit by NEC; in the end, the judge ruled that NEC hadn't in- 
fringed on Intel's rights.) This recent ad campaign, which 
actually began almost two years ago, has worked— sort of. 
More 80386S X-based PCs are being sold, but mostly at the ex- 
pense of full-scale 80386-based machines rather than those 
based on the 80286. 


Coming Attractions 

The 80286 isn't the only chip over which Intel is fighting with 
its rivals. AMD was originally licensed to make 80386s; when 
Intel withdrew the license, the dispute went to an arbitrator, 
who is expected to render a decision within the next few 
months. In the meantime, an AMD executive recently said that 
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“if the arbitration fails to deliver the 386 to us, we will reverse- 
engineer it." He also is reported to have added that if Intel 
won't license AMD to produce the 1486 chip, AMD will create 
its own version of this chip, too. 

Intel has had its own problems getting the first version of the 
1486 into machines you can buy. Originally, it hoped 1486- 
based computers would be available by last fall, but engineers at 
Compaq spotted several bugs in the 1486's built-in FPU. One 
bug cropped up in certain trigonometric functions; another ap- 
peared in a divide-by-zero error. 

Intel corrected the bugs and began producing corrected ver- 
sions of the 1486 at the end of last November. But the retooling 
process has delayed the introduction of 1486-based computers, 
including some relatively inexpensive versions (under $5000) 
from ALR and other clone makers. 

Will low-priced 486 computers wipe out 25- and 33-MHz 
80386-based PCs? Probably not. Nor is it likely that 80386SX- 
based PCs will destroy the market for 16- and 20-MHz 80286 
machines (although the SX already seems to have done in the 
lower-speed 80386s). Nor will any of these chips eliminate the 
venerable 8088 and its work-alikes. Each of these chips is emi- 
nently well suited to its particular niche. 

The 8088 and its cousins are slow but inexpensive, and they 
require very low power—a fact that makes them popular for 
lightweight portable computers and perfect for “palmtop” ma- 
chines such as the Poget PC and the Atari Portfolio. 

The most popular class of personal computer today is the 
desktop computer based on the 12-MHz 80286. And the 80286 
remains the chip of choice for single-user, single-tasking appli- 
cations—especially versions of the chip that can run at up to 25 
MHz. 

The 80386 and 1486 offer full-scale multitasking, and both 
chips carry Intel's promise that things won't change much in 
the next decade, at least as far as instruction sets go. That 
means that, like their younger brethren, these two “classics” 
should be around for quite some time to come. Ш 


Frank Hayes is a former BYTE news editor. He can be reached 
on BIX c/o “editors.” 
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BYTE 


SETTING THE STANDARDS 


BENCHMARKS 


Separating fact from fiction 
in the exploding Unix empire 


Ben Smith 


uying a new computer system calls for the same 
strategy you’d use when buying a new car. 

B First, you start out with a list of features that 
you need. Then you look at performance. Fi- 

nally, you decide how much you can afford to 
pay for a new system. 

Comparing features and prices is fairly easy. Comparing 
performance isn’t, especially if you have been around long 
enough to know that when it comes to company-supplied infor- 
mation, promises do not necessarily equal performance. 

That’s why, over the years, 
BYTE has emphasized the im- 
portance of objective, reliable 
benchmark tests in compar- 
ing computer performance. 
(See the text box “A Brief 
History of the BYTE Bench- 
marks” on page 274.) We 
have clocked innumerable 
systems using our bench- 
marks, and each review of a 
new system includes the re- 
sults of these benchmarks. 

With this issue, we mark a 
new milestone in our 15-year 
commitment to dependable 
benchmarks: the unveiling of 
the BYTE Unix benchmarks. 


Unix Is Not MS-DOS 

Although the largest number 
of microcomputers use MS- 
DOS or the Mac OS, these are 
no longer the only games in 
town. User demands for 
greater expandability, better 
performance, and multitask- 


ILLUSTRATION: ROBIN JAREAUX © 1990 


ing have turned Unix systems into one of the fastest-growing 
segments of the market. When Unix stepped from minicomput- 
ers to workstations, it established itself as the de facto operating 
system for an exciting new breed of machine. Now, with solid 
implementations for affordable Motorola- and Intel-based plat- 
forms, Unix is making a name for itself in the personal com- 
puter realm. As Unix finds its way into the mainstream, we 
need tools to objectively measure the performance not only of 
various hardware platforms, but of different versions of Unix as 
well. 

Conceptually, the BYTE 
Unix benchmarks are the 
same as BYTE's MS-DOS 
benchmarks: We have com- 
bined evaluation of low-level 
operations and high-level ap- 
plication programs to high- 
light the performance of the 
entire system. 

However, Unix is consider- 
ably different from MS-DOS. 
In the first place, it is multi- 
tasking and multiuser, while 
MS-DOS is a single-tasking, 
single-user operating system. 
Unix is also portable, able to 
run on many different kinds 
of computers, whereas MS- 
DOS is intended to run on 
essentially one kind of ma- 
chine, an IBM PC or compat- 
ible computer, using a spe- 
cific class of processor from 
Intel. 

As a result, BYTE's Unix 
benchmarks differ from their 

continued 
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A Brief History 


of the BYTE Benchmarks 


YTE’s commitment to objective 

benchmarks is as old as the maga- 
zine itself. In our third issue (November 
1975), editor Carl Helmers authored 
two articles in which he explained the 
derivation of the term benchmark (sys- 
tems engineers adopted it from the field 
of geodetic surveying) and set out the 
guidelines for what constituted a capa- 
ble, under-$1000 personal computer. 

At that time, the field of microcom- 
puters was in a state of flux, and no 
standards existed for CPUs, buses, or 
peripherals. Thus, that first benchmark 
proposal focused on features rather than 
performance. To test the myriad na- 
scent systems, BYTE readers were en- 
couraged to develop their own criteria. 
Many did so, and some contributed the 
results of their efforts to BYTE. Among 
those articles was Jim Gilbreath’s “A 
High-Level Language Benchmark” 
(September 1981), which introduced 
the now-classic Sieve of Eratosthenes 
benchmark for comparing a variety of 
language compilers (e.g., FORTRAN, 
BASIC, Pascal, and C) and machines 
that ran those compilers. 

BYTE’s first systematic use of per- 
formance benchmarks came in Gregg 
Williams’s “A Closer Look at the IBM 
Personal Computer” in our January 
1982 issue. Gregg described a series of 
simple BASIC benchmarks for the PC. 
BYTE later adapted those benchmarks 
to compare machines as disparate as a 
group of Japanese systems (May 1982 
BYTE), and the Apple II and III with 


Janet J. Barron 


the IBM PC (September 1982 BYTE). 
The rationale for using BASIC bench- 
marks was availability; in spite of the 
vast differences in computers at that 
time, most had some kind of BASIC in- 
terpreter. As more computers and pe- 
ripherals became available, bench- 
marks increased in importance, to the 
point where BYTE devoted an entire 
theme to them in the February 1984 
issue. 

The June 1984 issue carried a new 
look for the entire magazine and began 
to feature a dedicated page of bench- 
mark results for each system reviewed. 
The new benchmark suite included 
BASIC tests (hard disk read and write, 
the Sieve, and calculation), operating- 
system tests (disk copy and file copy), 
and application tests (spreadsheet load 
and recalculate). These became the 
standard for BYTE system reviews. 


C-ing the Future 

The advent of increasingly powerful 
microcomputers compelled us to gener- 
ate a new series of benchmarks that 
could be used across a broad array of 
systems. To that end, BYTE rolled out 
its new benchmarks in the June 1988 
issue. The new benchmarks were writ- 
ten in Small-C, a public domain lan- 
guage with versions available for both 
the Intel (80x86) and Motorola (680x0) 
family of CPUs. The benchmarks were 
designed by BYTE's computer labora- 
tory personnel to rank the performance 
of machines without regard to the oper- 


ating system. The tests included low- 
level benchmarks of CPU, FPU, disk, 
and graphics capabilities, and applica- 
tion benchmarks designed to give users 
a better idea of how machines perform 
using specific products. 

Proof of the pudding that machines 
have gotten speedier by orders of magni- 
tude is the fact that BYTE already is 
beefing up its latest suite of bench- 
marks. At the time when they were 
created, the current benchmarks looked 
at 10- to 12-MHz machines. The arrival 
of 80386 machines with speeds of up to 
33 MHz has created a need for more ro- 
bust benchmarks. Now under way are 
benchmarks that will reflect how sys- 
tems operate in a multitasking environ- 
ment. Our next generation of bench- 
marks will be easier to maintain and 
port and will be able to be adjusted on 
the fly. They will use C hooked into as- 
sembly language to provide more itera- 
tions than the ones presently in use. 

The code for the BYTE benchmarks 
has always been freely available; there 
are no secrets about what's being tested 
and how it's done. While this approach 
has left the tests open to occasional criti- 
cism, it has also made them reliable and 
objective. Keeping you up to date on 
how best to compare and measure the 
performance of systems and software is 
a priority at BYTE. 


Janet J. Barron is a BYTE technical edi- 
tor. She can be reached on BIX as 
"neural. " 


MS-DOS counterparts. Even though there are some equivalent 
low-level tests, you will find that even these run differently. 
The popular Dhrystone benchmark commonly gives different 
results, on the same hardware, when run under DOS and Unix. 
The reason for this is that different compilers are being used, 
and the underlying operating systems and services are wildly 
different. 

Another important difference is that Microsoft is the only 
real source of DOS; other suppliers simply repackage Micro- 
soft's basic operating system under other names. In contrast, 
there are many different kinds of Unix, and while similarities 
exist (the core Unix from Dell, Everex, and Interactive Systems 
is virtually the same), there are Unix and Unix-like operating 
systems that differ greatly from one another. Thus, the Unix 
benchmarks are evaluating the implementation of Unix and the 
resident compiler as well as the hardware on which they are 
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running (the MS-DOS and Apple Macintosh benchmarks use a 
common compiler, the public domain Small-C). 

With so many variables, what is constant? Well, we have es- 
tablished a baseline: SCO Xenix 386 version 2.3.1. running on 
the Everex Step 386/33 with 4 megabytes of RAM and an 
80387 math coprocessor. While it isn't Unix per se (because 
AT&T decides which implementations can be called Unix"), 
it is more popular than any other personal computer Unix im- 
plementation. It is specifically designed for 80386-based com- 
puters with full 32-bit memory access. 

The Everex 386/33 was chosen because it is one of today's 
highest-performance 80386 computers properly configured to 
run the full 32-bit operating system. (Some 80386 computers 
cannot access memory through single 32-bit operations— small 
matter if you are just running MS-DOS, an 8-bit operating sys- 
tem, but serious if you want to run Unix.) This combination of 
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hardware and operating system is timely, but we'll continue to 
adjust the baseline as needed to reflect the installed personal 
computer and workstation Unix base. 


The Low-Level Benchmark Programs 

The BYTE Unix benchmarks consist of eight groups of pro- 
grams: arithmetic, system calls, memory operations, disk op- 
erations, Dhrystone, database operations, system loading, and 
miscellaneous. These сап be divided into low-level tests (і.е., 
arithmetic, system calls, memory, disk, and Dhrystone) and 
high-level tests (i.e., database operations, system loading, and 
the C-compiler test that i is part of the miscellaneous set). 

The Dhrystone test is known more formally as Dhrystone 2 
(listed in the table as dhry2). It performs no floating-point op- 
erations, but it does involve arrays, character strings, indirect 
addressing, and most of the non-floating-point instructions that 
might be found in an application program. It also includes con- 
ditional operations and other common program flow controls. 
The output of the test is the number of Dhrystone loops per sec- 
ond. We also included a version of the Dhrystone test with reg- 
isters (dhry2reg). 

A future version of the BYTE Unix benchmarks will also 
include the Whetstone benchmark program. The Whetstone 
benchmark is conceptually similar to the Dhrystone, but it em- 
phasizes math; it is a mix of floating-point and integer arith- 
metic, function calls, array operations, conditionals, and tran- 
scendental function calls. 

All the arithmetic tests have the same source code with dif- 


$-DOS and 
the Mac О$ are no longer 
the only games in town. 


ferent data types substituted for the operations: register, short, 
int, long, float, double, and an empty loop for calculating the 
overhead required by the program (arithoh). The actual test in- 
volves assignment, addition, subtraction, multiplication, and 
division. Very simple. But don’t bother running the float and 
double-precision test unless you have a math coprocessor; what 
takes a math coprocessor system 15 seconds can take an unaid- 
ed processor 30 minutes or more. 

The system call tests are system call overhead (sysoh), pipe 
throughput (pipe), pipe context switching (context), spawning 
of child processes (create), replacement of the current process 
by a new process (execl), and file read, write, and copy (which 
were not completed in time to be included in the table but will 
ship with the benchmark code). The system call overhead test 
evaluates the time that’s required to do iterations of dup( ), 
close(), getpid(), getuid(), and umask( ) calls. 

The pipe throughput test has no real counterpart in real- 
world programming; in it, a single process opens a pipe (an in- 
terprocess communications channel that works rather like its 
plumbing namesake) to itself and spins a megabyte around this 
short loop. You might call this the “pipe overhead” test. The 
context-switching pipe test is more like a real-world applica- 
tion; the test program spawns a child process with which it 

continued 
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carries on a bidirectional pipe conversation. 

The spawn test creates a child process that immediately dies 
after its own fork(). The process is repeated over and over. 
Similarly, the execl test is a process that repeatedly changes to a 
new incarnation. One of the arguments passed to the new incar- 
nation is the number of remaining iterations (there has to be 
some control, after all). 

The file read, write, and copy tests capture the number of 
characters that can be read, written, and copied in a specified 
time (default is 10 seconds). If you run this test with the mini- 
mum element (1 second), you should see a significantly higher 
value for all operations if your system uses disk caching. Be 
sure you have plenty of disk space before you run this test. 


The High-Level Benchmark Programs 

To qualify as a high-level test, the test must involve operations 
that a real-world application program might employ, including 
heavy use of the CPU and disk. At the time of this writing, we 
have implemented only the system loading and database tests, 
but we will be adding several new tests in the months ahead. 

The system loading test is a shell script that is run by one, 
two, four, and eight concurrent processes (shelll, shell2, 
shell4, and shell8). The script consists of an alphabetic sort of 
one file to another; taking the octal dump of the result and 
doing a numeric sort to a third file; running grep on the result 
of the alphabetic sort file; teeing the result to a file and to wc 
(word count); writing the final result to a file; and removing all 
the resulting files. This script was used in the original BYTE 
Unix benchmarks (1983), but the source file is several magni- 
tudes larger than the original. 

The C compile and link (cc) is nothing more than that. 

The database operations consist of random read, write, and 
add operations on a database file. The operations are handled 
by a server process; the requests come from client processes. 
The test is run with one, two, four, and eight client processes. 
The test uses semaphores and message queues. Semaphores are 
being used less and less these days. BSD systems use sockets in 
place of both of these System V.3 IPC utilities. System V.4 of- 
fers both. (Since the database test can't run uniformly on all 
flavors of Unix, we won't be publishing results of the test; how- 
ever, the code will be included on the benchmark disk.) 

This test is being rewritten using sockets, but since Xenix 
doesn't implement sockets, our baseline configuration be- 
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comes instantly obsolete when we replace the database test. Just 
another one of those little problems in trying to create journal- 
istic computer benchmarks: Any program that has been fully 
debugged is probably obsolete [Murphy, et al]. 

The remaining tests are in the miscellaneous group: Tower of 
Hanoi (tower) (a test of recursive operations) and a test of the 
Unix arbitrary precision calculator calculating the square root 
of 2 to 99 decimal places (dc). 

We will no doubt add tests to this suite as we see the need to 
test and evaluate from different perspectives. 


Problems in the Modern World 

The major problem we have had with developing the Unix 
benchmark programs is designing them so that they fairly re- 
flect the strengths and weaknesses of all the systems on which 
we anticipate using them. For example, the operations should 
allow RISC machines to give appropriately high performance 
for the sorts of operations that RISC is good for, and they 
should also illustrate improvements provided by faster bus 
speeds, better math coprocessors, and the like. In the case of 
RISC, the efficiency of the compiler is of utmost importance; 
RISC compilers must rearrange instructions to take advantage 
of instruction pipelining (for an overview of RISC, see the May 
1988 BYTE). 

The majority of the Unix systems that we look at employ disk 
caching. This is especially important because modern Unix in- 
cludes swapping and paging out to disk when there is insuffi- 
cient memory for a task or the number of tasks. It is an interest- 
ing exercise to run the disk file operations test with increasingly 
large files and note the point at which performance drops. 


How They Work 

A 400-line Bourne shell script (Run) adininisters the bench- 
marking system. After the evaluation of the command-line op- 
tions, the benchmarking operation for each test has three 
stages: parameter setup, timing the execution of the test, and 
calculation/formatting operations (see the figure). After Run 
determines the parameters for the test, it sends a formatted de- 
scription to the output file and then invokes the specific test by 
means of the Unix command time. The output of time and any 
output from the test itself end up in a raw data file. Most tests 
are run six times so that any variance can be averaged. On com- 
pletion of a set of tests, Run invokes a cleanup script, which does 


The flow of BYTE's Unix 
benchmarking procedure. For 
each test, the Run script 
controls the parameter setup, 
invoking the test (through 
time) and determining which 
post-test operations are 
needed. The awk formatting 
program does calculations 
and formatting of results. 
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UNIX MACHINES TESTED 
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dhry2reg 14634 59 
arithoh 0.72 
register 2.92 
short 3.52 
int 3.12 
long 3.12 
float” 11.92 
double 13.22 
sysoh 1.10 
pipe 0.92 
context 0.63 
create 1.23 
ехесі 3.43 
shell1 4.06 
shell2 5.80 
shell4 9.60 
shell8 * 17.30 
ee” 2.08 
ас" 0.63 
tower" 0.56 


Cum. index 


the statistical calculations on the raw data using the awk format- 
ting language. 

The greater part of the benchmark programs are written in C 
and are compiled on the test machine prior to running the tests. 


Using the Results 

If all you need is a raw measure of performance, then feel free 
to use the Dhrystone and Whetstone tests as indexes of just that. 
But if you want to use the benchmarks to evaluate a machine’s 
ability to serve some real need, you should follow these: 


1. Analyze your requirements regarding the type of 
computing, amount and type of communications Uo, and 
amount and type of disk I/O. 

2. Score the subject machines using weighting factors that 
reflect your requirements. 

3. Generate a price versus performance plot. 

4. Use the price versus performance results along with 
information about the reliability and serviceability of the 
hardware. 


Step 4 is more of an art than anything else, but it is very impor- 
tant that you do not rely solely on price versus performance. 
We use our Unix benchmarks for doing a rough analysis and 
comparison of divergent machines (see the table). We even go 
so far as to generate a single index number, a sort of reduction 
of all the benchmark tests to a single value. This index is gener- 


Each row represents an individual test, and the columns under the names of the systems indicate the result. 
(The Dhrystone tests are measured in number of loops; the other tests are measured in seconds.) The index columns show 
each system's performance relative to the baseline system (33-MHz Everex). The baseline results are in the first column, 
and the index for each test would be 1.00. Thus, an index higher than 1.00 on an individual test indicates that that 
system did better than the baseline. The bottom row, titled “Сит. index,” is the sum of the indexes of six tests (indicated 
below by an asterisk). Again, the higher the number, the better the performance. 
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ated by summing the individual indexes of the Dhrystone 2 test, 
the floating-point test, the shell test with eight concurrent pro- 
cesses, the C compiler time, the DC arithmetic routine, and the 
Tower of Hanoi time. By definition, the combined index for the 
baseline machine is 6.0. Indexes above 6.0 imply a better over- 
all performance than the baseline machine; indexes less than 
6.0 imply worse performance. 

Keep in mind that having a single index rating for a machine 
can make good dinner conversation, but it is incredibly simplis- 
tic. It is like reducing a complex sculptural shape to a single 
point; you no longer can tell what you are looking at. This num- 
ber doesn’t reflect any real-world use of a Unix system. But the 
index is devised so that it gives an overall indication of different 
kinds of system operations and so is valuable to our reviews. 

BYTE's Unix benchmarking suite is small enough to port 
easily to any Unix system, yet diverse and flexible enough to be 
useful for a wide spectrum of benchmarking requirements. Be- 
sides, they’re in the public domain, so they can be obtained for 
little, if any, cost. What better reason do you need to use 
them? ш 


Editor's note: The BYTE Unix benchmarks, ВЕМСН 1.SHR, 
BENCH_2.SHR, апа BENCH_3.SHR, are available in a vari- 
ety of formats. See page 5 for details. 


Ben Smith is a technical editor for BYTE. He can be reached on 
BIX as “bensmith.”’ 


MARCH 1990 * BYTE 27 


THE "GREAT DEAL" CATALOG 


1-800-729-9000 


INTERNATIONAL, INC. 


PACKARD BELL SES 
America grew up listening to us. It still does. 


PACKMATE 286 COMPUTER 
WITH VGA COLOR MONITOR 


* 80286 
microprocessor 
{operates at 
12 MHz). 

* One 3-1/2" 1.44 
MB floppy drive. 

» One 5-1/4" 1.22 
MB floppy drive. 

* 30 MB 
hard drive. 

* 1 MB RAM on 
motherboard 


635 DIABLO WIDE CARRIAGE 
DAISYWHEEL PRINTER WITH 
DUAL BIN AUTO SHEET FEEDER 


* Print speed: 
55 CPS. 

• 255 typestyles 
& 15 foreign 
language 
daisywheels 
with 10, 12, 
15 pitch and 
proportional 
spacing. 

* 10096 IBM 
compatible. 

* Auto paper loading. * Full word processing capabilities. 


ORDER TODAY! 


4 МЕ tM :Hi2 DELUXE WIRELESS 
| SECURITY SYSTEM 


* intelligent home 
security system. 

* Detects intruder 
during entry. 

* Wireless for 
easy installation, 

* Difficult to 
defeat because 
of new, 
advanced 
technology. 

* Lamp command 
flashes lamp upon intrusion. 


| * Signal relay—relays entry sensor intrusion signal 


expandable to - - - 
M 3MB. *Includes VGA 14" color monitor & VGA card. 
• ІВМ compatible. • AT compatible. • 8 expansion slots. 
” Dual FDD/HDD controller. 
* 2 half height drive cavities exposed. 
* 1 half height drive cavity enclosed. 
• 2 serial ports. • 1 parallel port. 
| * System configuration in CMOS with battery back-up. 
* 101 key keyboard. 
* Includes MS DOS 3.3 & 
GW BASIC. 
* 145W Universal power 
supply. * Zero wait state. 
* Socket for 80287 
co-processor on 
motherboard. 
* One Year Warranty! 
• Factory New & Perfect! 


from a remote area of your home to controller. 
* Tamper resistant. + 85 decibel alarm on inside siren. 
* Piercing 120 decibel outside siren. 
* Fail-safe battery back-up. * Low battery warning. 
* 2 Year Warranty! 


| * Max print line width is 13.2" and paper width is 16.5". 

* Letter quality printer. • Prints 132 columns at 10 CPI. 

* 158 columns at 12 CPI. • 197 columns at 15 CPI. 

• Snap in IBM/Centronics interface cartridge (with cable) 
for instant compatibility with most microcomputer 
systems. * Quiet operation; noise level only 56 dBa. 

» Can operate on 110/220 VAC 50/60 Hz. 

| * Printer weight: 30 Ibs. 

Dual Bin Sheet Feeder features: 

* includes Diablo F52 dual 
bin sheet feeder with 240 
sheet capacity. 

* Drop-in installation. 

* Model #: 635. 

* 90 Day Warranty! 

* Factory New! 

Factory Perfect! 


1 
FACTORY NEW! FACT ORY PERFECT 


Includes: 

* 8 entry sensors, 1 system 
controller (includes inside 
siren), 1 signal relay, 

1 lamp command, 
1 outside siren, 

2 window stickers, 
1 yard sign, 

and complete 
hardware and 
batteries. 


Mfr. Sugg. Retail: 
$3,449.00 


DAMARK PRICE: 


$1499" 


Item No. B-1916-132142 
Insured Ship/Hand.: $40.00 


386 FULL 32-BIT 
A ЫТЫ, СОМРИТЕВ & УСА 
; COLOR MONITOR 


Mfr. Sugg. Retail: 
$698.00 


DAMARK PRICE: 


$299* 


Item Мо. В-1916-133389 
Insured Ship/Hand.: $15.00 


286-AT COMPUTER SYSTEM | PACKARD BEL == 


WITH EGA COLOR MONITOR J america grew up Wstening to us. М stiff does. 
& 20 MB HARD DRIVE FACSIMILE 


Mfr. Sugg. Retail: 
$1,890.00 


$299* 


кет No. В-1916-135350 
Insured Ship/Hand.: $40.00 


CITIZEN 


• 100% ІВМ - 12.5 MH 
compatible. tube — MACHINE 

° 32-bit 80386 = 100% IBM compatible. |" 9600 baud modem. 
microprocessor. = One MB RAM on " 24 second 

* 8/16 MHz speed motherboard (expandable transmission speed. 
(switchable). | to 4 MB). * Group Il & IlI 

* 40 MB—22 milli- 14" Mitsubishi EGA color compatible for 
second hard drive worldwide 


monitor with super-high 
contrast color. 

= 20 MB hard drive. 

= One 5-1/4" 1.2 MB floppy 
disk drive. 

* Three 16-bit & one 8-bit 
expansion siot. 

* One Centronics parallel port. 

* Two А5232 serial ports. 

* One PS/2 compatible mouse port. 

* 80287 co-processor socket. 

„ Three extra half-height disk drive cavities. 

* Controller supports 5-1/4" or 3-1/2" drives. 

* Real-time clock & calendar with battery back-up. 

* MSDOS 3.3 and G.W. Basic & 
set-up diagnostics. 

* 101-key keyboard with status 
LED's, 

+ Weight: 45 lbs. 

* Dim.: 6.1"H x 17.1"W x 16.5"D. 


with integral 1:1 
interleave controller. 

* 1 MB RAM 
expandable to 8 МВ. 

«Опе 5.25" 1.2 МВ K 
floppy disk drive. 

e Four 16-bit expansion slots. * Two 8-bit expansion slots. 

* One 16-bit VGA video adaptor with 256K memory 
expandable to 512K, displays up to 1024 x 768 res. 

* 1 Centronics parallel port. * 2 RS-232C serial ports. 

• 80387 math coprocessor socket. + Zero wait state. 

* Includes software: MS-DOS 3.3, & GW-BASIC. 

• Supports all VGA/EGA/CGA/MDA/ Hercules® modes. 

* Dim.: 15.5" x 15.9" x 6.1". 

VGA Color Monitor: 

* 14" high resolution tilt 
swivel monitor. 

* IBM compatible. 

* .31 mm dot pitch. 


transmission. 

* Five page automatic 
document feeder. 

* 16 shades gray scale, 
great for detailed 
reproduction of photos, 
drawings or brochures. E 

" Standard & fine 45 
resolution modes. 

* Non-transmission 
reporting; tells you if outgoing fax was not received. 

* Answering machine automatically answers & records 
calls with pre-recorded message. 

* Automatically recognizes phone calls or facsimile calls. 

* “Fax to speak" transfer allows you 
to talk after facsimile 
transmission. 

* Includes "hands-free" dialing 

| feature. 


Mfr.Sugg. Retail: 
$3,295.00 


DAMARK PRICE: 


Mfr. Sugg. Retail: 
$3400.00 


DAMARK PRICE: 


Mfr. Sugg. Retail: 


$1695.00 
'DAMARK PRICE: 


“ Analog input signal. И 99 | * Model t: РВ200. | 
• Resolution: 640 x 480. $ 1 са e 99 Г aie $ 1 49 о” |. Size 14"W x 10.5"D x 6.5"H. $ 6 Q О 99 
* Full 20 Month » Factory Perfect! * 90 Day Warranty! 


Factory Warranty! Item No. B-1916-133967 


. аа: New & Perfect! Insured Ship/Hand.: $40.00 Insured Ship/Hand.: $50.00 
В Е ЕФ Е ЕФ B NM BM M M BM D [nl Lu ШШШ ПЕШ ЕЛ ШЕШ МЕШ ШЕШ 0D ЖШ 


p" FOR FASTEST SERVICE CALL TOLL FREE 


1-800-729-9000 


CUSTOMER SERVICE: 1-612-566-4940 


Item No. B-1916-126418 * Factory New! Item No. B-1916-118398 


” Factory Perfect! Insured Ship/Hand.: $20.00 
eee шыш шың шын шыш шыш шыш 


DESCRIPTION ITEM # S/H/I PRICE 


NAME DELIVERY TO 48 U.S. CONTINENTAL STATES ONLY S 

ADDRESS a UB TOTAL 

CITY VISA MasterCard in MN add 6% Sales Tax 
ST—— 21Р —————— шаа 

PHONE | Total S/H/I 


GRAND TOTAL 
C] Check/Money Order Ц VISA SIGNATURE 


О MasterCard [ | Discover CARD МО EXP. DATE 
Send То: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 


B-1916 


FEATURE 


DRAWING 
ON THE 8514/A 


There is more to the 8514/A graphics processor 
than the IBM Adapter Interface would let you believe 


Ben Cahill 


n 1987, IBM introduced its first PC graphics 
_ board that offered real hardware coprocess- 
ing/acceleration—the 8514/A. It went way be- 
yond the VGA and its other predecessors in its 
ability to offload repetitive and mundane pixel- 
by-pixel drawing tasks from the CPU. And yet IBM’s product 
didn’t come close to taking full advantage of its own capability. 
The Adapter Interface software, which IBM bundled with the 
8514/A board, isolated the user from the actual hardware. 
Now, independent companies have cloned the board with just a 
few chips and opened up the 8514/A design. This article will 
concentrate on demystif ying the drawing procedures that really 
give the 8514/A its coprocessing impact. 


Overhead in the Universal Interface 

The Adapter Interface software presents a universal interface 
to applications software, and it is the only interface sanctioned 
publicly by IBM (which has never published a hardware register 
specification). In theory, the IBM Adapter Interface is a nice 
idea, and it is a useful approach for many applications. In prac- 
tice, however, this approach carries a great deal of overhead, 
slowing the hardware graphics performance to a crawl relative 
to what the hardware is actually capable of doing. 

A few important chip manufacturers have introduced 
8514/A-compatible ICs and opened up the previously closed 
world of the 8514/A hardware architecture. The Adapter Inter- 
face hints at the functionality, but the actual capabilities of the 
hardware have remained a bit of a mystery until now. 


Introducing the Architecture 

In a nutshell, the 8514/A is responsible for drawing shapes and 
colors into a video RAM image memory, as well as controlling 
the rasterized display of this image to a video screen. To ac- 
complish these tasks, the 8514/A consists of five major sec- 
tions: the host interface, the drawing or "shape" engine, the 
color data path, the video controller, and the image memory 
controller (see figure 1). 


Even though IBM has supported only the Micro Channel 
(PS/2) bus with its 8514/A, most of the compatible-chip ven- 
dors support both the Micro Channel and the Industry Standard 
Architecture (PC/XT/AT) buses, either 8- or 16-bit. Other bus 
standards can also be accommodated with little external cir- 
cuitry. This affords a wide range of flexibility in choosing the 
target system. 

The host interface provides the host computer with access to 
three 8514/A subsystem elements. These include a ROM (in 
memory space), as well as the RAM-accessing digital-to-ana- 
log converter (RAMDAC) and the 8514/A registers (in I/O 
space). The ROM holds setup code and can also be used for 
BIOS extensions if desired. The RAMDAC contains the color 
palette used when displaying the image on the screen. The 
8514/A registers include drawing command and parameter reg- 
isters, video display control registers, and other operational set- 
up registers. 

The host interface includes an input queue, which can stack 
up to eight I/O words (16 bytes) of drawing commands and 
data. This enhances performance by allowing the host to blast a 
string of commands into the 8514/A without having to wait for 
the previous command to finish. Software can monitor the 
queue fill level by polling or by interrupts. 

Note that the 8514/A image memory is not mapped into host 
system memory space. The only way to read or write image 
memory is via the 8514/A drawing commands, which are set up 
and fed entirely through I/O ports. This is an important perfor- 
mance plus, because the host CPU never needs to perform 
time-consuming memory-address calculations. It simply 
shoves color data (when needed) into the same I/O port, byte 
after byte, and lets the 8514/A take care of the rest. 

The shape engine and the color data path are the two major 
architectural blocks that make up the heart of the 8514/A draw- 
ing logic. This is where the real graphics coprocessing/acceler- 
ation happens. The shape engine is a sophisticated sequencer 
that controls the current (x,y) pixel marking position while 

continued 
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SIMPLIFIED BLOCK DIAGRAM OF 8514/A-COMPATIBLE SYSTEM 
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Figure 1: The host CPU only needs to stream instructions to the host interface. The 8514/A takes care of all operations 
from there, including management of the video RAM and control of the RAM digital-to-analog converter (RAMDAC). 


drawing lines or rectangles. The color data path contains ALUs 
and data selection logic to determine the color index value with 
which the current pixel position is marked. 

This structure is similar to many other true graphics sys- 
tems. The relative independence of the shape and color func- 
tions is key to understanding the drawing algorithms, which I 
will explore shortly. 

The video controller generates the video signals (vertical 
sync, horizontal sync, blank) and controls the video RAM 
serial output ports when displaying the image on the video 
screen. Video display parameters of the 8514/A are completely 
programmable, offering resolutions of up to 1024 by 1024 
pixels, interlaced or noninterlaced. Most of the clone makers 
offer a superset of this range. Chips & Technologies, for exam- 


he host CPU never 
needs to perform time-consuming 
memory address calculations. 
ра um 


ple, offers resolutions of up to 2560 by 2048 pixels, with com- 
patible programming techniques. 

The image memory controller takes care of the low-level 
dirty work required for the video RAM memory. It accepts 
memory cycle requests from both the shape engine and the 
video controller and generates the appropriate address, row- 
address strobe, column-address strobe, write enable, and other 
signals to control both the parallel and the serial ports of the 
video RAMs. 

These functions are largely transparent to the user, however. 
Understanding the structure of the image memory is funda- 
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mental to understanding the whys and wherefores of the draw- 
ing algorithms. The image memory consists of multiple bit 
planes (up to eight), which are pixel-mapped to the display 
screen. Each pixel you see on the display screen has a specific 
associated location in the image memory, which contains 8 bits 
of data. This 8-bit value, called the color index, allows for up to 
256 different color values for each pixel. 

This memory is a simple image buffer that behaves in a 
"what you draw is what you get" fashion. Unlike VGA and 
other predecessors, there are no special text modes or attributes 
that interpret memory contents (creating character images from 
character codes, causing characters to blink, and so forth) be- 
fore they reach the display screen. Instead, image data is fed 
directly, with no changes, through a RAMDAC on its way to 
the screen. The RAMDAC contains a color palette that trans- 
lates the 8-bit color index into analog RGB values to create the 
actual colors on the display screen. 

The image memory is structured in a wide-word fashion. 
Each memory access can read or write 4 pixels simultaneously 
(there is also a special mode for accessing 5 pixels simulta- 
neously). This aspect of the architecture is reflected in the 
8514/A’s ability to treat variable pixel data (from the host sys- 
tem) in two different formats: across-the-planes and through- 
the-planes. 

In through-the-planes mode, each byte of variable data ap- 
plies to 1 pixel. Each bit within that byte relates to a given color 
plane for that pixel (the byte pierces “through” all the planes). 
This mode is relatively slow, but it allows for transfers of 256- 
color images between the host system and the 8514/A subsys- 
tem in a single command pass. 

In across-the-planes mode, however, each byte of variable 
data applies to 4 pixels. Each of 4 bits (bits 1—4) relates to a 
given pixel within a horizontally contiguous 4-pixel group: a 
nugget. (The 4 bits straddle 4 pixels.) The remaining 4 bits of 
the data byte are ignored. The function of the 4 active bits is to 
choose the mix for each of the 4 pixels (more on this later). 
across-the-planes mode can be up to four times faster than 
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RECTANGLE ALGORITHMS 
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Figure 2: (a) The X-Rectangle algorithm їп across-the-planes 
mode is the fastest way to draw and fill a rectangle, because 
it moves 4 pixels at a time using the parallelism of the 8514/A. 
(b) The Y-Rectangle algorithm moves only 1 pixel at a time. 
(c) The Fast Y-Rectangle algorithm gains speed by using 
nugget-wide passes (provided that the area has good alignment 
with nugget boundaries) and alternately sweeping up and 


down each nugget-wide path. 
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through-the-planes mode, but it allows only two colors/mixes 
for each command pass. 


The Shapes 

With an understanding of shape creation and pixel block trans- 
fer (BLT), you can explore the combinatorial logic of the color 
data path. Both shape creation and pixel BLT are repetitive, se- 
quential operations performed in the shape engine. 

The 8514/A has three shape algorithms for drawing rectan- 
gles, one for copying rectangles from one area of image mem- 
ory to another, and three for drawing lines. Most of these algo- 
rithms are useful not only for writing data into the image 
memory, but also for reading data back from image memory 
into the host system. 


Rectangle Algorithms 

A set of four spatial parameter registers—Current-X, Current- 
Y, Rectangle-Width, and Rectangle-Height—and the single 
Command register control all three rectangle algorithms: the 
X-Rectangle, the Y-Rectangle, and the Fast Y-Rectangle. You 
program all the parameter registers in terms of pixels. The 
upper left corner of the display screen (0,0) is the reference for 
absolute pixel positions. The X position value increases to the 
right, while the Y value increases in the downward direction. 

All three rectangle algorithms produce the same rectangular 
shape when the parameter registers and the Command register 
are set up identically. You initialize the Current-X register and 
Current-Y register to point to the starting corner of the rectan- 
gle. You also set the Rectangle-Width and Height registers to 
reflect the dimensions of the rectangle. You can set the orienta- 
tion of the rectangle so that it fills any of four quadrants relative 
to the starting corner by setting the Increment-X and Incre- 
ment-Y bits appropriately. You actually draw by writing these 
bits along with the Command code into the Command register. 

The differences in the three rectangle algorithms lie in the 
way the current pixel position moves within the rectangle while 
drawing is in progress. These differences are important only 
when pixel data is transferred between the host system and the 
8514/A. Otherwise, the X-Rectangle is the fastest algorithm 
(in across-the-planes mode) and the first choice for drawing 
solid filled rectangles and clearing the screen. 

When you use X-Rectangle, the current pixel position moves 
horizontally (consistently left or right as determined by the In- 
crement-X bit) as each line of pixels is drawn (see figure 2a). 
When handling through-the-planes data from the host system, 
it moves 1 pixel at a time. At each pixel, it makes sure that the 
host has sent a data byte. Since each data byte controls 4 pixels 
when handling across-the-planes data from the host system, it 
moves 4 pixels at a time (with potential exceptions at the left 
and right edges). Even when no host system data is used, it can 
move 4 pixels at a time. 

The Y-Rectangle algorithm causes the current pixel position 
to move vertically, consistently up or down as determined by 
the Increment-Y bit (see figure 2b). This algorithm always 
moves 1 pixel at a time and thus is useful for handling through- 
the-planes pixel data from the host. The Fast Y-Rectangle 
moves in a strange way, sweeping alternately up and down in 
swaths up to 4 pixels wide (see figure 2c). It is used principally 
with across-the-planes data from the host, and it behaves the 
best when the rectangle encompasses only whole nuggets. 

The X- and Y-Rectangles are particularly useful for drawing 
rasterized images, such as a 256-color picture of a house, in any 
of eight rotated/mirrored orientations. Figure 3 shows the char- 
acter “Р” drawn eight ways. In each case, the rasterized data 
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was fed from the host system to the 8514/A 1 pixel at a time, 
and in the same order, to the same 8514/A variable data I/O 
port. The 8514/A took over the burden of calculating the 
proper image memory addresses for each different orientation. 


Copy Rectangle Algorithms 

The Copy Rectangle command is used principally for pixel 
BLT of rectangles within the image memory. This is a very 
powerful function, since very large image areas can be manip- 
ulated by sophisticated color selection functions without any in- 
tervention from the host system. 

There are two rectangles of interest here, the Source Rectan- 
gle and the Destination Rectangle. Both rectangles are the same 
size. For each pixel read in the Source Rectangle, the 8514/A 
writes a pixel into the Destination Rectangle at the correspond- 
ing position. You enter the Source Rectangle starting corner 
into the Current-X and Current-Y registers, and the Destina- 
tion Rectangle starting corner into the Destination-X and Des- 
tination-Y registers. You enter the dimensions of the rectangles 
into the Rectangle-Width and Rectangle-Height registers. As 
always, writing the Command code to the Command register 
starts the drawing operation. 


Line Algorithms 

Three line-drawing algorithms—the Solid Bresenham Line, the 
Bresenham Outline, and the Short-Stroke Vector—round out 
the shape engine's arsenal. The Solid Line is a general-use al- 
gorithm for drawing lines of any length at any angle. The Out- 
line is a special-purpose mutation of the Solid Line, used for 
drawing boundaries of irregular areas to be color-filled (more 
on this later). The Short-Stroke Vector is used for drawing a 
series of short lines and provides a compact data format for de- 
scribing those lines. It is used for drawing characters and icons. 

The Solid Bresenham Line and Bresenham Outline can be 
programmed to draw in any one of eight multiples of 45 de- 
grees, or they can be programmed to use the Bresenham algo- 
rithm for any slope whatsoever (see figure 4a). Both approach- 
es use the Rectangle-Width register to program the length of the 
line, and 3 bits in the Command register to specify the octant in 
which the line is drawn. In addition, the Bresenham algorithm 
requires the programming of two step constants and an initial 
error term, all of which are based on the slope of the line. 

The Bresenham Outline marks pixels only when moving 
from one horizontal pixel row to another. That is, it marks only 
1 pixel in each scan line, skipping some pixels in lines with 
slopes less than 45 degrees from the horizontal (see figure 4b). 
This is used to draw the boundary outline for a random area 
fill. In a subsequent pass with an X-Rectangle or Copy Rectan- 
gle command, logic in the color data path will detect these sin- 
gle pixels and will cause fill marking to alternately turn on or 
off at each detected pixel. 

The Short-Stroke Vector draws only in increments of 45 de- 
grees. Each vector starts where the previous vector ended (see 
figure 4c). A single byte from the host system describes each 
vector. Four bits in each byte describe the length of the vector 
(up to 15 pixels). Three bits specify the direction (eight possi- 
bilities, each a multiple of 45 degrees). The last bit tells wheth- 
er the vector is visible or invisible. Invisible vectors can be used 
to connect two or more separate visible areas in a character, 
such as in a semicolon or an i. 


The Colors 

Now for the fun part. Much of the coprocessing power of the 

8514/A lies in the color data path architecture. As the shape 
continued 
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Figure 4: (а) Solid Bresenham Line; (b) Bresenham Outline; 
(c) Short-Stroke Vectors. 


engine moves the current pixel position to create the lines and 
rectangles, the color data path makes it possible to execute 
some rather sophisticated color selection operations in a single 
pass—operations that other architectures require two or more 
passes to complete. 

The heart of the color data path is, of course, the ALUs (see 
figure 5). There are four of them (five with the special mode I 
mentioned earlier). A powerful aspect of this architecture is its 
parallelism. If you've been wondering “Why nuggets?” here's 
your answer. Each ALU processes the data for one pixel posi- 
tion within a nugget. Up to 4 pixels can therefore be processed 
simultaneously, which is what across-the-planes mode is all 
about. In through-the-planes mode, only one ALU can be used 

continued 
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EIGHT-PLANE COLOR DATA PATH FOR ONE PIXEL 


Destination data 
from image memory 


Destination 
data 


Foreground color 
Background color 
Variable host data 
Source rectangle data 


Color data 
source select 


at a time, as each byte of variable data applies to only 1 pixel. 

The functionality of the ALUs is quite comprehensive, in- 
cluding all possible logical operations (i.e., ANDs, ORs, 
XORs, forced 15 and 05, pass-through, and inversion) and the 
basic arithmetic functions (i.e., additions and subtractions with 
or without saturation, averaging, and minimum and maximum 
functions). The particular ALU function is referred to as the 
"Raster Op.” 

Each ALU has two input data ports, one with a selectable 
source, source data, and one with a nonselectable source, desti- 
nation data. The source data can be from any one of four 
sources: two 8-bit color registers (the Foreground Color and the 
Background Color), variable pixel data from the host system, 
and pixel data from the Source Rectangle in a Copy Rectangle 
command. The destination data is always the contents of the 
current nugget in image memory (before the operation). 


Mixes 
The mix is a particular combination of source data selection and 
Raster Op for an ALU. You can select the mix in real time for 
each and every pixel. This is the single most powerful feature 
of 8514/A architecture. There are two mix registers in the 
8514/A. They are called (rather arbitrarily) the Foreground 
Mix and the Background Mix (see figure 6). Both have full 
access to all Raster Ops and source data possibilities (including 
both Foreground and Background Color registers). 

A binary value associated with each pixel determines wheth- 
er it is a Foreground or Background Mix for the pixel. This is 
where the across-the-planes data format comes into play, with 


COMPANY INFORMATION 


Chips & Technologies, Inc. 
3050 Zanker Rd. 


San Jose, CA 95134 
(408) 434-0600 
Inquiry 1101. 


288 BYTE “ MARCH 1990 


Raster Op | 5 
select 


Figure 5: Four parallel ALUs provide for nugget-wide (4-pixel) processing. (MUX is a multiplexer.) 
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its 4 bits of control data specifying Foreground (1) or Back- 
ground (0) Mix for each of the 4 pixels within a nugget. 

As there are four choices for ALU source data, so are there 
four choices for mix selection data. These two types of data are 
easily confused. Try to keep in mind the following: The ALU 
source data is 8-bit/eight-plane/through-the-planes formatted 
color data to go through the ALUs; the mix selection data is 4- 
bit/no-plane/across-the-planes data that controls the ALUs. 

The simplest of the control sources is the Fixed Foreground 
source. It simply supplies 1s in all pixel positions, thereby se- 
lecting the Foreground Mix for all pixels. This source is used 
for solid color filled shapes, rasterized image transfers between 
the host and the 8514/A, or simple image memory pixel BLTs 
using the Copy Rectangle command. 

A more intriguing control source is the pair of Pixel Mix reg- 
isters. The low-order Pixel Mix register controls the even nug- 
gets—those that start on X positions 0, 8, 16, and so on. The 
high-order Pixel Mix register controls the odd nuggets, starting 
at X positions 4, 12, 20, and so forth. A single drawing com- 
mand can use these registers to fill an entire shape with a hori- 
zontally repeating 8-pixel-wide pattern. 

You can also use variable data pumped in from the host sys- 
tem as a mix selector. This method is useful for creating any 
sort of nonrepeating two-color or two-mix pattern within a 
shape. 

The most sophisticated control source is the Source Rectan- 
gle data. (You can use it only with the Copy Rectangle com- 
mand.) If all read-enabled planes are “1” for a given source 
pixel, then the destination pixel uses the Foreground Mix. You 
can use this technique for quickly generating full-color charac- 
ters, cursors, or icons on-screen from compact single-plane pat- 
terns stored in off-screen image memory. 


Color Comparator and Bounded Fill Logic 

The 8514/A architecture really shows its stuff with its ability to 
make single-pass color decisions using its Color Comparator 
and Bounded Area Fill logic. This logic is at the output of each 
ALU. The logic decides whether to mark the pixel with either 


FEATURE 
DRAWING ON THE 8514/A 


MIX SELECTION FOR ENTIRE NUGGET 


Color source 


Foreground select 


mix 
Raster Op 
select 


Color source 


Background select 


miie 7 Background mix 
Haster Op 


select 


Foreground always 


Pixel mix pattern registers 
Across- Р g 


the- 
Pianes 

data 
sources 


Variable host data 


Source rectangle data 


Mix contro! source select 


Figure 6: Two mix registers (Foreground and Background) have full access to all Raster Ops and source data and, 


through multiplexing, control all 4 pixels of a nugget. 


the new pixel value from the ALU or the old pixel value (i.e., 
no change), or to set the pixel value to O. 

The Color Comparator decides whether to mark a pixel with 
a new color value (the ALU output) or to simply leave the old 
color in the pixel. This decision is based on a magnitude com- 
parison of the old color data in the pixel (the destination data) 
against the color data value loaded into the Color Comparator 
register. Only write-enabled planes are compared. 

IBM refers to this feature as underpaint. With it, you can 
create a foreground image (e.g., jail cell bars) on the screen 
with color indexes in a certain range (above 250, for example). 
You can also create another image (e.g., a convict) in off-screen 
memory, using indexes less than 250. You can now move the 
convict around inside the cell (underneath the bars) by using a 
single Copy Rectangle command to BLT the convict into each 
new position. 

You can use the Bounded Area Fill logic to fill irregular 
areas with new pixel data. After you have drawn the outline 
using the Outline command, you use the Fill logic with an X- 
Rectangle or Copy Rectangle command that completely encom- 
passes the outlined area. You can select whether to overwrite, 
erase, or not touch the outline as you make the fill. 


At the beginning of each new scan line of the destination rect- 
angle, the Fill logic is reset to choose the old (destination) data. 
As the shape engine sweeps the Current Position from left to 
right, the logic examines the read-enabled color planes of each 
pixel for all 1s, representing the boundaries of areas to be filled 
with new pixel data. Each time it encounters all 15, the shape 
engine toggles the new/old pixel data, so that new pixel data is 
enabled inside the boundary while the old pixel values remain 
outside the boundary. 


Just Whetting Your Appetite 

As you can see, the 8514/A architecture is an impressive graph- 
ics platform. Even though this article has stayed mostly at the 
conceptual level, I hope it encourages you to do some program- 
ming for the 8514/A. You will need more details in order to 
implement this information. Specification sheets for 8514/A 
processors are available from Chips & Technologies and other 
8514/A manufacturers. 8 


Ben Cahill is senior design engineer at Chips & Technologies 
and lives in Los Gatos, California. He can be reached on BIX 
c/o “editors.” 
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SCSI may well 
succeed as 

a general-purpose 
desktop I/O bus 


n last month’s Under the Hood, I 

described the history, basic con- 

cepts, and low-level signals of the 

SCSI bus. This month, I'll conclude 
my treatment of SCSI by discussing how 
the bus facilities are used by the higher 
layers of the standard. ГІ also cover the 
SCSI common command set, the com- 
mon access method (CAM), and SCSI-2. 
Finally, I'll talk a bit about some of the 
SCSI devices on the market. 


À Sample Transaction 

When I left off last time, I'd just de- 
scribed the phases of the SCSI bus, which 
determine which way data is being trans- 
ferred and for what purpose. Figure 1 
shows one way that these phases can be 
grouped into a transaction, a sequence of 
phases that starts and ends in the BUS 
FREE phase. Interestingly, it's the tar- 
get— not the initiator—of the SCSI trans- 
action that determines the sequence of 
phases from the command it has been 
asked to process. 

The initiator finds out what phase the 
bus is in by watching the SCSI control 
lines. Unfortunately, as is the case in the 
original Shugart Associates system inter- 
face (SASI) bus, it's possible for more 
than one of the lines that determine the 
phase (i.e., BSY, SEL, C/D, I/O, and 
MSG) to change during a phase tran- 
sition. 

Thus, the SCSI bus requires lots of de- 
skewing and settling delays to prevent 
“false” states from being detected when 
all the lines don't change at the same 
time. (IPI, the intelligent peripheral in- 
terface I discussed last month, avoids this 
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problem by encoding its phases with a 
"gray code," in which only one control 
line changes during each phase transi- 
tion.) 

Figure 1 reveals another subtlety of 
the SCSI bus's timing: The edges of the 
REQ and ACK pulses are used in differ- 
ent ways, depending on the direction of 
data transfer. During the COMMAND 
phase, when data flows from the initiator 
to the target, data is considered to be 
valid from the start of the ACK pulse and 
held until at least the end of the REQ 
pulse. But during the DATA IN, STA- 
TUS, and MESSAGE IN phases, when 
data flows from the target to the initiator, 
the data is valid from the start of the 
REQ pulse and held until at least the start 
of the ACK pulse. 


SCSI Commands 

The original SCSI standard was devel- 
oped at a time when each equipment 
manufacturer used a different set of com- 
mands for its devices. SCSI therefore had 
loose requirements for commands, and 
almost none of them were mandatory. 
However, the specification did specify 
classes and required formats for the com- 
mands. 

Each SCSI command is sent to a device 
as a command descriptor block.The first 
byte of each block is the operation code, 
which in turn has two fields: a group 
code (contained in the 3 most significant 
bits and which indicates the type of com- 
mand and the number of bytes it con- 
tains) and a command code (which speci- 
fies the command itself). 

Figure 2 shows the layout of a 6-byte 
(group 0) command descriptor block. 
The eight groups of command codes are 
divided by length. Group 0 contains 6- 
byte commands, groups 1 and 2 contain 
10-byte commands, and group 5 contains 
12-byte commands. The other groups are 
either reserved or vendor-specific. A 
command descriptor block always ends 
with a control byte, which contains flags 
that allow several commands to be linked 


together in a sequence and sent all at 
once. 

Command linking is a powerful SCSI 
feature. By sending a sequence of linked 
commands, an initiator can avoid the de- 
lays involved in waiting for a command 
to complete, rearbitrating for the bus, 
and issuing another command. For in- 
stance, suppose the host wants to find a 
disk block that contains a certain byte se- 
quence and read it into memory. If it 
sends a SEARCH DATA EQUAL com- 
mand followed by a READ command to 
an intelligent SCSI disk drive, the drive 
will automatically return the correct data 
with no further intervention. 


Status Bytes 

Each command returns a status byte on 
completion, as shown in the table. A 
good status indicates that the target has 
successfully completed the command. 

A check condition status indicates that 
some kind of error has occurred. The ini- 
tiator has to poll the target to determine 
the nature of the error, so the target has 
to keep track of the status condition that 
caused the error, even if it subsequently 
goes away. The SCSI-2 specification has 
a formal name for this situation: a con- 
tingent allegiance condition. 

A condition met status indicates the 
success of an operation that looks for 
data. 

A busy status indicates that the target 
is unable to accept a command but will be 
able to sometime in the future. 

An intermediate status indicates the 
completion of one of a series of linked 
commands. The intermediate condition 
met status indicates that a linked com- 
mand found the data sought. 

A reservation conflict status is re- 
turned if an initiator attempts to access a 
device, or part of a device, that has been 
reserved for exclusive use by a different 
initiator. 

A command terminated status (with 
SCSI-2 only) is returned when the target 

continued 
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Figure 1: The signals present on the lines of the SCSI bus during a transaction. 

This particular transaction, which might occur when a host reads data from a disk 
drive, starts (as all transactions do) in the BUS FREE phase. It progresses to the 
ARBITRATION phase (optional in SCSI-1, but required in SCSI-2), during which the 
host (i.e. , the initiator) gains control of the bus, and the SELECTION phase, during 
which the target device is selected. Multiple COMMAND phases (only one is shown) 
transfer the bytes of the command, and one or more DATA IN phases return data to 
the host. The transaction ends with the transfer of status and message bytes. Shaded 
areas represent transitional states. 
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(i.e., 10- апа 12-byte commands) are similar but leave room for larger addresses 
and transfer lengths. Some commands require a parameter list, which contains 
additional information required to execute the command, to be sent viaa DATA OUT 
phase before the command starts executing. If this is the case, the target requests the 
necessary number of bytes during that phase. 
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terminates execution of one or more com- 
mands at the initiator's request. 

A queue full status (SCSI-2 only) is re- 
turned when a device is unable to fulfill a 
request to queue a command. 


The Common Access Method 

The original SCSI specification, ANSI 
standard X3.131-1986, suggested for- 
mats for many commands but required 
the implementation of almost none of 
them. In fact, only a single command— 
REQUEST SENSE-— was mandatory for 
every device. The result was confusion; 
few controllers could plug and play with 
any SCSI system. 

Even before ANSI formally approved 
the SCSI specification, vendors and 
users sought to rectify this situation. 
From the fall of 1985 through the spring 
of 1986, a working group met to hammer 
out a document specifying a common 
command set, listing commands that all 
vendors of each kind of peripheral device 
should implement. This document be- 
came a de facto standard, and much of it 
was incorporated into the SCSI-2 specifi- 
cation. 

The CAM committee met to address a 
similar problem that prevented SCSI 
from being used efficiently in many com- 
puter systems. Some hardware platforms 
(e.g., the IBM PC) make no system-wide 
provisions for different devices to use the 
same host adapter. Thus, if you equip 
your system with a CD-ROM player, a 
tape backup unit, an external hard disk 
drive, and a WORM (write once, read 
many times) drive, each one might use 
SCSI—but unless the software drivers for 
these peripherals can share the SCSI 
adapter gracefully, you’ll fill the slots in 
your backplane with redundant adapters. 

Manufacturers like Sun and Apple de- 
veloped their own solutions to this prob- 
lem: the Sun Common SCSI Architec- 
ture and the SCSI Manager, respectively. 
But each solution is vendor-specific and 
requires software to be completely re- 
written for each machine. One goal of 
CAM is to provide similar interfaces 
across hardware platforms, minimizing 
the effort involved in creating device- 
driver software for a new system. Figure 
3 shows a model of the CAM environ- 
ment. 

The CAM committee is also polishing 
a standard called AT Bus Attachment 
(ATA), which specifies how a peripheral 
controller can emulate the original IBM 
AT hard disk drive interface (the WD- 
1003). This is important because a lot of 
system software—including IBM’s ver- 
sion of OS/2—requires the hardware to 
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Apple SCSI: 


Not Quite Standard 


pple was among the first major 

microcomputer manufacturers to 
implement SCSI. Unfortunately, as 
many experimenters and systems inte- 
grators have found out, “Apple SCSI” 
isn’t the same as many other manufac- 
turers’ SCSI, and peripheral vendors 
often need to prepare special versions of 
their products to accommodate quirks 
of the Macintosh. 

What’s different about Apple SCSI? 
The first difference revolves around a 
SCSI feature called the unit attention 
condition, which was optional in the 
original SCSI specification and is man- 
datory in SCSI-2. 

A device on the SCSI bus enters the 
unit attention condition whenever it or 
the bus has undergone a hard reset, a 
power-on reset, or a reset generated by a 
BUS DEVICE RESET message. It can 
also happen in certain other cases—for 
instance, when the medium on the de- 
vice is changed. 

When a device is in the unit attention 
condition, it wants to tell the next initia- 
tor that contacts it that the event oc- 
curred. To do this, the device examines 
the next command received and checks 
to see if it’s one of two that poll the sta- 
tus of the device: INQUIRY and RE- 


look precisely like a standard IBM ma- 
chine in order to run. ATA and EATA 
(the Extended AT Bus Attachment speci- 
fication) show vendors how to create in- 
terfaces for SCSI, ESDI, and other kinds 


QUEST SENSE. If the command is one 
of these two, there’s no problem; the de- 
vice sends back its status (which reflects 
the event) and exits the unit attention 
condition. - E 

What if another kind of command ar- 
rives? In this case, the device refuses it 
and sends back a check-condition status 
code, a signal that the initiator should 
look at the device's status before issuing 
any other commands. The status code is 
sent back only once; if the initiator 
chooses to ignore the condition, it can 
reissue the command and it will be 
executed. 

This feature, which seems like a sen- 
sible way to do things, causes boot-up 
failures when used with Apple's current 
ROMs. At boot-up time, the ROM code 
tries to read bootstrap information from 
each SCSI device on the bus. Alas, it 
tries each device only once, going on to 
the next device if the command is re- 
fused. Then, if it can't read from any of 
the devices on the SCSI bus, it resets the 
bus (causing all the devices to reenter 
the unit attention condition) and tries 
again. 

To accommodate this quirk of Apple 
SCSI, manufacturers have produced 
special versions of their drives that 


of peripherals and cause the operating- 
system software to "accept" them as if 
they were the more usual adapters. 

If CAM is extended to its logical con- 
clusion, it may be used as a complete 


STATUS BYTE CODES 


Each command returns a status byte on completion. 


Bit 


~J 
o 
— 


——OOoooooo сл 
оо +. ОО 00 4 
ооо ооч оо г 


R 
R 
R 
R 
R 
R 
R 
R 
R 


22222022422 
о ооооо-о 


294 BYTE * MARCH 1990 


Status 


Good. 

Check condition. 

Condition met. 

Busy. 

Intermediate. 

Intermediate condition met. 
Reservation conflict. ` 

Command terminated (SCSI-2 only). 
Queue full (SCSI-2 only). 


пио) о 


either don’t implement the unit attention 
condition or provide a means of turning 
it off, usually via a jumper on the con- 
troller board. 

Apple SCSI has some other idiosyn- 
crasies as well. Some of the earlier SCSI 
Macs didn’t provide a way for the SCSI 
controller to generate interrupts on the 
host CPU, so it wasn’t possible to make 
the 68000 handle the SCSI bus’s REQ/ 
ACK handshaking properly. Apple 
therefore implemented “blind” SCSI 
reads and writes, which ignore the 
handshaking lines on the assumption 
that the remote device will always be 
able to handle transfers at a certain data 
rate. This assumption holds for most de- 
vices. But in some cases, the software 
may have to poll the SCSI port instead. 

Termination on Apple SCSI is also 
unusual. All SCSI buses must be termi- 
nated at both ends. However, some 
Macs (e.g., the Mac SE) have had power 
supplies that were too weak to power a 
terminator. For this reason, you may 
need to add one or two external termi- 
nators (but never more than two) when 
connecting SCSI equipment to a Mac. 
The somewhat complex rules for how 
and when to add them take a few pages 
in Apple’s manuals. 


computer I/O system rather than just a 
way to share SCSI devices. 


SCSI-2 and Beyond 

SCSI-2 evolved from the original SCSI 
specification (SCSI-1) as a way to pro- 
vide more features, higher data transfer 
rates, and greater compatibility among 
SCSI devices. Unlike SCSI-1, SCSI-2 
makes parity, arbitration, a basic set of 
SCSI messages, and the common com- 
mand set mandatory. It standardizes the 
way bus terminators are powered and 
provides two optional enhancements that 
can greatly increase throughput: fast 
SCSI and wide SCSI. 

Fast SCSI dramatically increases the 
synchronous transfer rate over a SCSI 
bus. It lets the target and the initiator ne- 
gotiate transfer rates of up to 10 million 
transfers per second, compared to a max- 
imum of 4 million transfers per second 
under SCSI-1. This option works only on 
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he SCSI specification is avail- 

able for $25 from the American 
National Standards Institute, 1430 
Broadway, New York, NY 10018, 
(212) 642-4900. | Жел ы, 

The X3T9.2 committee working 
documents, CAM committee docu- 
ments, and the most current draft of 
the SCSI-2 specification are avail- 
able for downloading from the SCSI 
BBS at (316) 636-8700 (300, 1200, 
or 2400 bps; 24 hours). 

À paper copy of the SCSI-2 draft 
specification is available for $60 
from Global Engineering Docu- 
ments, 2805 McGaw Ave., Irvine, 
CA 92714, (800) 854-7179 or (714) 
261-1455. 


differential cabling, however; single- 
ended SCSI doesn't have good enough 
transmission-line characteristics to sup- 
port it. 

Wide SCSI increases the width of the 
SCSI data path to 16 or 32 bits. The origi- 


nal SCSI cable becomes the A cable, and 
a new one, which carries additional data 
lines, is called the B cable. When wide 
and fast SCSI are used together, transfer 
rates of 40 megabytes per second are pos- 
sible. To handle tight spaces and in- 
creased numbers of pins, SCSI-2 adds 
high-density connectors.. 

SCSI-2 provides explicit support and 
standard commands for CD-ROMs, 
scanners, WORM and read/write optical 
disks, "jukebox" disk changers, and 
communications ports. 

By the time you read this, the SCSI-2 
specification will have finished a four- 
month review period. In the meantime, 
work is already starting on SCSI-3, 
which may include such innovations as 
fiber-optic SCSI and automatic configu- 
ration. 

Manufacturers, however, haven't 
waited for the SCSI-2 specification to re- 
ceive final approval before implementing 
it. Many disk drive manufacturers, such 
as Imprimis Technology, have already 
begun to sell drives billed as SCSI-2- 
compatible (although I'm not aware of 
any that implement 16- or 32-bit data 
paths yet). 
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Figure 3: How the common access method provides a common interface to the SCSI 


bus and, possibly, even non-SCSI peripherals. The operating system, a device 
driver, or an application sends a CAM control block (CCB) to the transport (XPT) 
layer of the CAM software. The XPT routes the request to another layer of software, 
the SCSI interface module (SIM), which in turn talks to the host bus adapter (HBA) 
or other hardware/software modules, EATA is the Extended AT Bus Attachment 
specification. (Figure adapted from information supplied by Dal Allen of ENDL 


Consulting and the CAM committee) 
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SCSI in the Real World 

SCSI is becoming more and more perva- 
sive as a standard for interfacing differ- 
ent vendors’ hardware to a wide variety 
of peripheral devices. Chances are that if 
you own a Sun workstation, a Macintosh, 
a NeXT cube, an Atari ST, or an Amiga 
with a hard disk drive, you’re already 
using SCSI—although you may not know 
it. And while the IBM PC never “offi- 
cially" supported SCSI while IBM was 
in control of the standard, many PC- 
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compatible devices do in fact use the 
SCSI bus. 

All models of Iomega's Bernoulli Box 
(also resold by Tandy) use SCSI. Two 
new high-density 3'^-inch floppy disk 
drives—Insite Peripherals’ Floptical 
drive and a competitive all-magnetic 
drive from Brier Technology—are SCSI 
devices. Many intelligent caching disk 
drive controllers, especially those in- 
tended for network servers with large 
numbers of disk drives, use SCSI to talk 
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to the drives. Even IBM, a longtime 
holdout in the SCSI world, sells a SCSI- 
compatible WORM drive (manufactured 
by Matsushita) and has demonstrated a 
bus-master SCSI adapter for the Micro 
Channel. Almost all WORM and CD- 
ROM drives interface to hosts via SCSI. 

The range of SCSI peripherals isn't 
limited to disk drives. Many cartridge 
and nine-track tape units, especially 
high-end models, use SCSI. Apple offers 
a version of the LaserWriter—the IISC— 
with a SCSI. This eliminates the main 
bottleneck in Mac systems that have to 
print large bit maps: the relative slowness 
of the LocalTalk interface. 

Because Apple's low-end Macs have 
one or no internal slots for peripherals 
but do have SCSI adapters, vendors of 
other kinds of devices (e.g., network 
adapters) have begun to provide products 
with SCSI adapters. If this trend contin- 
ues SCSI may succeed as a general-pur- 
pose desktop I/O bus. 


Compatibility 

With the advent of the common com- 
mand set, CAM, and SCSI-2, SCSI pe- 
ripherals should be able to plug and play 
with virtually any system. Before they 
can, however, manufacturers will need 
to understand, embrace, and implement 
these new standards. For instance, 
Apple is aware that the software that 
manages the SCSI ports on the Mac isn't 
compatible with all devices (see the text 
box "Apple SCSI: Not Quite Standard" 
on page 294). Apple should catch up with 
the rest of the industry when System 7.0 
ships sometime this year. 

The future of SCSI looks bright, as 
more and more manufacturers incorpo- 
rate it into their systems. Even IBM is ex- 
pected to launch SCSI storage products 
for its PS/2 line this year. But whether 
Big Blue joins the party or not, it's clear 
that this worthy descendant of one of 
IBM's own I/O buses is likely to remain a 
popular interface option for a long time 
to come. Ш 
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Using special file 
systems from within 
standard file systems 


standard file system may not 
be well suited for a particular 
application. However, it is per- 
fectly logical and quite possi- 
ble to set up a partition on your hard disk 
that contains a unique (foreign) file sys- 
tem and to access this partition from your 
standard operating system. You gain an 
optimal file system for the application 
without changing operating systems. 


Encounters with 

Foreign File Systems 

The impetus for this project came from 
two directions at different times. One 
was a note that I saw circulating on one of 
the networks I infrequently explore, in 
which a hopeful user spoke of his search 
for a file system that could handle some 
data he had received on magnetic tape. 
The data included some digitized high- 
resolution photos that were stored in files 
so large that most file systems available 
on personal computers would be unable 
to handle them. 

The other was a demonstration given 
by a software company that had devel- 
oped a program for real-estate agents. 
This program was a database application 
running under PC-DOS, with the addi- 
tion of digitized photos of the properties 
that you could display on a separate, 
high-resolution monitor. Consequently, 
each database record not only carried the 
written information associated with a 
property but also carried a pointer off to 
another file where the software could lo- 
cate the digitized images. 

The images file wasn’t kept in a DOS 
directory; it wasn’t even kept on a DOS 
partition. The designers of the software 
had decided that the structure of the DOS 
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file allocation table (FAT) was inade- 
quate for handling the number and size of 
files that the pictures required. They 
therefore designed their own file system, 
optimized for their particular require- 
ments, and kept it in an alternate parti- 
tion on the hard disk. 

That’s it: A foreign file system that is 
nonetheless accessible from PC-DOS. 
You can divide your hard disk into a DOS 
partition—so that you can keep all the 
programs you already have—and a for- 
eign partition whose directory structure 
is optimized to whatever application you 
need. Of course, if you are really desper- 
ate for space you can buy a separate hard 
disk and fill it up entirely with the for- 
eign file system. 

This idea isn't novel. Variants of it 
have been in use for some time. Quick- 
Share (from Compatible Systems of 


Boulder, CO) is a software/hardware 
product that lets a Mac Plus (or higher) 
share a hard disk with a PC. The hard- 
ware end is a SCSI adapter that plugs into 
the PC, and a cable that connects this to 
the Mac. You build one large file on the 
PC that becomes the volume that the Mac 
sees, and the data inside the PC file is a 
complete Mac volume: bit maps, direc- 
tory B-tree, and all. 

Another example is the Definicon 
DSI-32 Unix board that I have installed 
in the PC with which I am writing this 
column. One of my hard disks is actually 
divided into three partitions. The first is 
an MS-DOS partition, from which the 
system boots. The other two are Unix 
partitions; one holds the Unix file sys- 
tem, and the other is a swap region for 
supporting the system's virtual memory. 

| continued 
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Something New and moderate-size companies where em- оге, the file system I designed is more ог 
This month I decided to put together the ріоуееѕ spend most of their time brows- less "flat." You can segregate files into 
rudimentary routines for supporting a ing only two or three large database files. directory areas, but there are по directo- 


separate file system on a PC's hard disk. While many of us couldn't conceive of ries within directories. 
I didn't want to just put together another life without a hierarchical file system of Database systems usually see a file as 
version of a general-purpose file system; directories and subdirectories, lots of continued 


I wanted to build a file system that was PCs execute only vertical applications. 
customized to a particular class of appli- Most of the customers I worked for in my 
cations. The most logical application for data-processing days purchased ma- 
a hard disk was undeniably some form of chines to handle only accounting or in- 
database system. It therefore seemed rea- ventory functions. These people didn’t 
sonable to concentrate on a file system need nested directories. The number of 
geared solely to supporting databases. data files being manipulated was often 
Such applications are becoming more less than 50—certainly less than 100. 
popular as networks continue to spread. Any departmentalization of data took 
They are particularly appealing to small place inside the database files. There- 


PARTITION эн STRUCTURE 


[Partition header block — 


г. Data blocks ү 


Figure 1: The partition header block is 
Total partition size in 512-byte sectors. always the first 1024 bytes of the 
Sectors per track. partition and carries parameters that 
define the other regions’ sizes and 
locations. 


PARTITION HEADER BLOCK FORMAT | 


Table 1: In my file system, the partition header block is always the first block 
on the partition and carries fields that define the locations and sizes of the 
other region. 


Size 
Offset (bytes) Description 


м 


Maximum number of heads. 

Starting block number of directory area. 
Starting block number of fnodes area. 
Starting block number of bit-map area. 
Starting block number of data area. 
Number of active entries in the directory. 
Number of active entries in fnodes area. 


Passwords for 50 directory areas (a password is up to eight 
characters). 


ыы го 


É[ exerts) 
JES Cr aa d | 


ist entry 


end entry 


64th entry 


| КҮ block *( "pus a 
^] Number of blocks (2) ” 


Filename (12 bytes) Fnode number UM EIE S ST AKI 

designator (3 bytes) ЫЙ TMT AES НА УУ АШАА Те EL EN SC E EE E pi al 
(1 byte) Figure 3: (a) The fnode holds a file’s 

vital characteristics. The file's data can 


be found by following the extent entries. 
Figure 2: Each directory block holds up to 64 directory entries. (b) The format of an extent. 
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S ometimes you find that you have to 
sidestep the operating system and 
speak directly to your hard disk—an act 
that leads you nervously past a host of 
warnings into the world of sector editors 
and single-bit surgery. Usually, you 
only visit this place on rescue missions 
sent after a lost file that has failed to re- 
port in. This is also where you find the 
fundamental operating system and 
BIOS calls you need if you want to cus- 
tomize your file system. 


IBM PC 

In the PC world, if you abandon the 
layer of directories and files for deeper 
reaches, you find two levels. In the up- 
permost layer, you’re still under the in- 
fluence of MS-DOS (assuming that’s 
the operating system you’re running), 
but you no longer see the complex struc- 
tures of directories and files. The disk 
has become a linear series of sectors 
stretching out to a horizon that usually 
.ends at around 32 megabytes. 

You access the disk using interrupts 
25H and 26H (where 25H reads the disk 
and 26H writes the disk). Both inter- 
rupts require similar arguments: The 
AL register holds a drive specifier (0 for 
A, 1 for B, and so on), CX holds the 
number of sectors to transfer, DX is the 
beginning sector number, and DS:BX 
point to a buffer in memory that either 
holds the data to be written or will ac- 
cept data that will come off the disk. 

Notice that I said “around” 32 mega- 
bytes. This is the limit to the size of a 
hard disk partition if you use the MS- 
DOS default of 512-byte sectors. In 
fact, some atypical versions of MS-DOS 
extend the size of a partition by defining 
sector sizes of larger than 512 bytes. 
You have to take this into account when 
you ask the above interrupts to read 
some sectors for you. 

How, then, do you find the number of 
bytes per sector? Perhaps the easiest 
way is through interrupt 21H, function 
36H. (Usually, you call this function to 
determine the amount of total and avail- 
able disk space on a drive.) This func- 
tion expects a drive specifier—such as I 
described above—in the DL register. 
When function 36H returns, you'll find 
(among other things) the number of 
bytes per sector in the CX register. 

Beneath the DOS interrupts are the 
BIOS interrupts that talk to the hard 
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Direct to Disk 


disk drive controller. Here, all vestiges 
of a governing operating system have 
vanished. At this level, the physical 
geometry of the hard disk becomes visi- 
ble. Interrupt 13H, function 02H, lets 
you read sectors from the hard disk, 
given that you've specified the starting 
sector's location. Now, however, a sec- 
tor's position is given by a head number, 
a cylinder number, and a physical sector 
on the cylinder. (See table A for a com- 
plete description of this function.) As 
the system reads sectors from the disk, it 
first advances through sectors, then 
heads, then cylinders. Interrupt 13H, 
function 03H, is the BIOS function for 
writing to a hard disk. 

Accessing the disk at this level de- 
mands that you know how many heads, 
cylinders, and sectors per cylinder it 
has. You can find this information in the 
disk's boot sector, conveniently located 
at head 0, cylinder 0, sector 0. The per- 
tinent data is the number of sectors in 
the volume (at offset 19), the number of 
sectors per track (at offset 24), and the 
number of read/write heads (at offset 
26). (You can also retrieve this informa- 
tion through the BIOS 13H interrupt. 
Subfunction 8 of this interrupt will re- 
turn the maximum head value in DH, 
and the maximum cylinder and sector 


numbers combined in the CX register as 
described above.) For more information 
on this, see my May 1989 column. 


Macintosh 

There are two stories to cover on the 
Macintosh, since that system recognizes 
two kinds of drive controllers. In order 
of appearance, the disk driver comes 
first, followed by the SCSI manager. 

You access the Macintosh disk driver 
through the device manager. The disk 
driver controls the internal, as well as 
any external, floppy disk drives. More 
important, it controls the HD20 hard 
disk drive. (Some people—those who 
don't have an HD20 hard disk drive— 
may find the disk driver interesting only 
from a historical perspective.) 

Here's a simple example: reading one 
sector from a disk. You first need the 
driver reference number. For floppy 
disk drives, this is —5; for the HD20, 
this isa —2. (The system uses this refer- 
ence number to form a pointer into the 
unit table, where the Mac keeps a list of 
handles to device drivers and active 
Desktop items.) Then you need the 
drive number (1 for the internal or hard 
disk drive, 2 for the external floppy disk 
drive), a byte offset, and a pointer to a 

continued 


Table A: The contents of the registers when you access the hard disk 
using interrupt 13H: The top half is function 02H-read, and the bottom 
half is function 03H-write. 


Read hard disk 
AL = 02H 


AH = The number of sectors to read (128 maximum) 


CX = Cylinder/sector address * 


DH = Head number 


DL = Hard disk number (80H is first hard disk drive; 81H is second drive) 
ES:BX = Address of buffer to receive data 


Write hard disk 
AL = 03H 


AH = The number of sectors to write (128 maximum) 


CX = Cylinder/sector address " 


DH = Head number 


DL = Hard disk number (see above) 
ES:BX = Address of buffer to write from 


* The low 6 bits of the CL register hold the physical sector number. The CH register holds the low 8 bits of the 
cylinder number, and the top 2 bits of CL hold the top 2 bits of the cylinder number. 
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Exchange Updates 


Amiga Ехсһапре--А new series of CBix sessions has begun 
in the Amiga Exchange this month, permitting on-line discus- 
sions and activities that all Amiga users will want to take part 
in. Tuesday night topics cover program development and 
system interface design. Wednesday nights are special-event 
nights (look for system bulletins for upcoming scedules). 
Thursday nights will feature discussions of existing or pro- 
jected Amiga applications and their implementation. And on 
Saturday and Sunday nights, you're invited to come in and 
chat on any Amiga-related topic you wish. All CBix events 
begin at 10 PM EST. (join amiga.user/cbix) Look for a sched- 
ule of upcoming topics covering games and education/ 
educational software in amiga.user, too. 


ІВМ Exchange— It's back-to-school at “Вір Blue U.” The 
IBM Exchange is offering classes on a variety of computer- 
related subjects. (join ibm.class) 

CBix sessions are held every weeknight at 10 PM EST (look 
for a schedule in info, cbix). If you're a novice or intermedi- 
ate IBM user, you'll definitely want to join the Wednesday 
night discussions. (join ibm.exchange/cbix) 


Mac Exchange—Can life with one megabyte or less be 
meaningful in the future? In March, the Macintosh Exchange 
will attempt to answer such questions as "Where is the Mac 
Plus heading?" “What kind of machines will replace it?” 
“Will putting system resources in ROM make things easier for 
the one-megabyte-user?”’ Will you need two megabytes or 
more to use the forthcoming System 7.0?” 

Elsewhere in the Mac Exchange, our on-line C tutorial will 
continue in mac.novice/tutorial. (And remember, you can 
jump into the tutorial at any point simply by reading past 
messages. Things don’t scroll off this exchange.) We'll also be 
looking forward to the upcoming Spring Developer's Confer- 
ence, and what its proceedings may hold for Mac-users. 


Writers Exchange— Could an Irish novelist and an Ionian 
Greek poet nearly 2,700 years his senior really have more in 
common than a gift for writing mytho-epic poetry? And of 
their efforts to portray man always meeting himself as he 
walks through life (and which, therefore, have always begged 
comparison), isn't Joyce's Ulysses more the epic, and 
Homer's Odyssey more the novel in verse? And for that 
matter, did Homer really write the Odyssey? Discuss these 


Display this month's 
BIX activities 


classics and more — in English or Latin — in writers.talk/ 
learn.classix. 

On a more practical level, is there really a trade-book 
crisis? See writers long messages, message 331. 


Interactive Games Exchange—Sundays, 9 PM EST — 
Poetry, art, music and stories from by-gone days to yet-to- 
come days are featured in this conference. (join fun.n.games/ 
game.room) 


Sundays, 9:30 PM EST — Learn about role-playing games on 
line and off line at Fantasy Foundation College. (join ff/ff.col) 


Mondays, Thursdays, and Saturdays, 9 PM - Midnight EST — 
Check into the Meade & Mirth Inn and enjoy free-form, role- 
playing games that take you back to the Middle Ages — and 
sometimes far into the future. (join mnm/inn) 


Tuesdays, Wednesdays & Saturdays, 9:30 PM EST — Enjoy 
real-time fantasy role-playing games as well as message-based 
player interaction in Ledinworld, the Advanced Dungeons & 
Dragons center of the IGX. (join Iworld/ledinworld) 


Thursdays, 10:15 PM EST — Break in on Pandemonium, the 
contemporary parlor game and other social activities in the 
"^game.room." (join fun.n.games/game.room) 


Fridays, 9 PM EST — Begin your T.G.I.F. nights in the pursuit 
of trivia. (join fun.n.games/game.room) 


Fridays, 9:30 PM EST — Play a role in a variety of role- 
playing games. (join encounters/new. worlds) 


BIX Conference News—Science Fiction Art has become a 
hot topic in the sf conference, and with the work of such 
artists as Vallejo, Frazetta, and Chelsey Bonstell in conten- 
tion, you’ll be tempted to wonder if a book can really be 
judged by its cover. (join sf/art) 


Financial followers will be interested in these topics now 
being discussed in the financial conference: the financial 
aspects of collecting, specifying an ‘Ultimate Database” 
project, and soliciting comments from collectors about 
insurance and hobby management. (join financial/ 
collector.corn) 


Netware Technical Journal invites you to discuss LAN 
hardware and software. (join netware.tech) 
Homeowners who want to discuss oil prices, insulation 


techniques, and any other topic of interest around the house 
now have a home on BIX. (join old.house) 
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Finally. An on-line service 
that doesn’t nickel and dime you. 


It’s BIX’s flat-fee service 

BIX is short for BYTE Information 
Exchange. The on-line informa- 
tion service that’s yours for an 
unheard-of flat fee of just $39 for 
three months*—an amount you 
could easily waste in just two to 
four hours with an hourly rate, 
on-line service. (Not to mention 
the fact that you'd be nickel-and- 
dimed for its monthly minimums.) 


And here's another distinction: 
BIX is strictly for microcomputer 
pros; it contains no “Йи? Asa 
subscriber, here's what you've 
got coming to you: 


C All the information and ideas 
exchanged in more than 150 
microcomputer-related confer- 
ences—a give-and-take in which 
you can participate. 
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CO Microbytes Daily—up-to-the- 
minute industry news and new 
product information. 

C Plus support from hardware 
vendors and software publishers, 
access to extensive software 
libraries, and the use of our 
electronic mail service— which 
allows binary attachments. 


Subscribe to BIX right now— 


using your computer and modem 


Set your telecommunications 
program for full duplex, 7 bits, 
even parity, 1 stop bit. Cali BIX 
directly on our special registration 
number: 800-225-4129 (in Massa- 
chusetts, call 617-861-9767). Then 
hit the return key and respond 

as follows: 


Prompt: You Enter: 
login (enter‘‘bix’’): bix 
Name? bix. flatfee 


You can charge your BIX 
subscription to major credit cards, 
or have it billed to your company. 


You may also purchase unlimited 
off-peak access via Tymnet for just 
$20 per month, or $3 per off-peak 
hour, in the continental US** For 
more information, including your 
local Tymnet access number, call 
800-227-2983 (in New Hampshire 
and outside the United States, call 
603-924-7681). 

“Based оп a $156 annual fee, billed 
quarterly. You may cancel at any time. If 


you prefer, you may subscribe for a 
3-month trial at just $59. 


**No extra charge for 2400-baud access. 
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Listing A: Preparing for an asynchronous read call. 


;The following equates are found in the SysEqu file for the assembler. 


;I've added them here for readability. 
100Е1512е EQU 
ioDrvNum EQU 
AioRefNum EQU 
loBuffer EQU 
ioByteCount ЕО) 
loPosMode EQU 
ioPosOffset ЕДО 


;Size of 1/0 request block 
;Drive number 

;Device reference number 
;Buffer pointer 

;Number of bytes to transfer 
;Positioning mode 
;Positioning offset 


;The following routine performs a read operation. 


Number of bytes to read 


Drive number 
Device reference number 


Result of operation 


; 
Мәке an I/O request block on the stack 


MOVE 
L #(10QE1Size/2)-1,D0 
DDR: CLR.W -(SP 
DBRA DO, DDR1 
;Move request items into block 
MOVE.L SP,A0 
MOVE.W D5, ioRefNum( A0) 
MOVE.W D4, 3oDrvNum( А0) 
MOVE.W 
MOVE.L D3, 1oPosOf fset( AQ) 
MOVE.L D2,ioBuffer(AO) 
MOVE.L D1, 4oByteCount( А0) 
;Perform the Read operating 
_Read , ASYNC 
;Clean up stack 


ADD.L #ioQelSize, SP 


Address of buffer to read into 
Offset into device to read from (byte offset) 


;Address of block in AO 


/1,1oPosMode(AO) ;Absolute positioning 


Listing B: Preparing for and making a _SCSICmd call. 


;Building a command descriptor block 
;for the Mac SCSI. We assume BLOCK is 
;a longword holding the block number, 


;and NBLOCKS is a byte holding the number 
;of blocks to read. Register A1 polnts to 
;a memory buffer where the command descriptor 


Will be stored. 
MOVE.L 
MOVE.L 
OR.L 
MOVE.L 
MOVE.B 
MOVE.B 
CLR.B 
CLR.W 
MOVE.L 
MOVE.W 
_5CS1Cmd 
MOVE.W 


A1,A0 
BLOCK, D1 
#$8000000,D1 
D1, (A1)+ 
NBLOCKS, D1 
D1, (AL) + 
(A1)+ 

-(SP) 

A0,- (SP) 


(SP)+,D1 
Тһе result of the command is contained in register D1. 


a collection of fixed-length records in- 
stead of a stream of bytes. Each of these 
records is composed of fields—dates, 
names, quantities, and so on—to which 
you assign a fixed maximum size. (If 
you’re used to using Paradox or the data- 
base features of Lotus 1-2-3, for exam- 
ple, you should be familiar with these 
concepts. Records are rows in the table, 
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;Save pointer to command descriptor 


;This is a READ command 


;Clear last byte 

; Маке room on Stack for result 
;Push command descriptor pointer 
;Push command descriptor size 
;Call SCSI manager 

;Get result 


and fields are columns.) 

As a result, I made my custom file sys- 
tem record-based. When you create a 
file, you declare its record size from 1 
byte up to 1024 bytes. You seek a posi- 
tion in the file by record number rather 
than by byte. Additionally, my file sys- 
tem does not automatically extend a file. 
If you attempt to write to a record past the 


buffer in memory into which data is 
read. 

You put all this (and a little more) into 
a structure known as an I/O request 
block. The format of the request block 
varies depending on the call, but I've 
given sample code in listing A that 
shows offsets for those fields necessary 
to make a read call. You stick the ad- 
dress of the I/O request block into regis- 
ter AO and then perform the I/O opera- 
tion trap. The Mac does its work, and 
the result of the operation (whether it 
went A-OK, or an error occurred) ap- 
pears in the DO data register. 

Notice that I've shown the asynchro- 
nous example of the call. This means 
that the calling program waits until the 
operation completes. The synchronous 
version allows I/O to proceed in tandem 
with other processing, but it requires 
that you include in the I/O request block 
a pointer to an I/O completion routine. 
This is a routine to which the Macintosh 
passes control when the operation fin- 
ishes. It then becomes the job of the I/O 
completion routine to clean up any 
errors that have taken place and to pass 
on any relevant information (such as 
whether the request succeeded) to the 
program that originally requested the 
I/O operation. 

Life got easier on the Mac with the 
advent of SCSI. Although the SCSI 
hardware for the Mac Plus is admittedly 
crippled, at least it works. Later ver- 
sions of the Mac have more robust SCSI 
hardware. Best of all, the SCSI trap 
calls provide a programming interface 
that is consistent across all Macs. 

If you've ever done raw I/O on a SCSI 
device, you know that dealing with the 
interface is a series of phases: selection, 
command, data, message, and so on. 
The Mac SCSI driver automates some of 
the handshaking that must take place 
along the SCSI bus. Still, just the simple 
example I gave earlier—reading one 
sector—is not a trivial exercise with a 
SCSI disk drive. Here are the steps: 


Step 1: Gain control of the SCSI bus. 
Do this with the SCSIGet command. 


last one in the file, you'll get an error. 
You must explicitly add records to a file 
to make it grow. 

. The overall architecture of the parti- 
tion appears in figure 1. You can see that 
the partition is divided into five regions. 
First and most important is the partition 
header block (in my file system, a block 
is 1024 bytes and is usually composed of 


Step 2: Select the device you want to 
read from (or write to). Use the _SCSI- 
Select command for this. It expects a 
device number (also known as a SCSI 
ID) on the stack. Since a SCSI bus 
allows up to eight devices to be chained 
alonp a single cable, the device number 
serves to select which device to access. 
This number must be in the range 0-6 (it 
can’t be 7, since that’s the ID of the Mac 
itself). 

Step 3: Perform the actual read com- 
mand. Here’s where things get tricky, 
because you’ve got to build a command 
descriptor block that SCSI itself will 
understand. Then you execute the 
—SCSICmd routine, passing it a pointer 
to this command block. I’ve provided a 
fragment of code in listing B that shows 
how to set up the stack and make the 
call. The structure of a command block 
is shown in figure A. 

Step 4: Transfer the data. In step 3, 
you told the SCSI device to perform a 
read operation. Now you've got to trans- 
fer that over the SCSI cable and into the 
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Figure A: The SCSI command bloc 
format for a read command. 


two physical sectors). This is always the 
first block on the partition and carries 
fields that define the locations and sizes 
of the other region. Table 1 is a layout of 
the partition header block. 

Following the partition header are the 
directory and fnode regions. You deter- 
mine the number of blocks allocated to 
these regions when you create the parti- 
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Mac. You do this by building a transfer 
instruction block, which is a small 
memory buffer holding a miniature pro- 
gram that directs the appropriate SCSI 
transfer command. Each instruction in 
the TIB is a 16-bit word followed by two 
32-bit parameters. Listing C is anexam- 
ple of how to set up the TIB and issue a 
_SCSIRead command. If you were to 
write the miniature program in human- 
readable form, it might look like this: 


scNoInc @buffer, #énbytes 
scStop 


This tells the _SCSIRead command to 
transfer nbytes to the address stored in 
buffer, and then stop. The scNoInc 
command tells _SCSIRead not to incre- 
ment the buffer pointer by nbytes when 
the command completes. (Aside: An- 
other version of the _SCSIRead com- 


mand is called . SCSIRBlind for “read 
blind." The difference between the two 
is that . SCSIRead transfers data with 
handshaking across the bus, so there's 
no chance of lost information. _SCSIR- 
Blind does no handshaking; it's faster, 
but you must make certain that whatever 
Mac and SCSI devices you're using can 
cope with one another's speed.) 

Step 5: Wait for the command to com- 
plete. Listing D shows how to issue a 
_SCSIComplete call. You can specify 
how many ticks (one-sixtieth of a sec- 
ond) to wait before a time-out error is 
issued. 


There— not so hard, was it? The pro- 
cedure is similar when you have to issue 
a write command. As usual, for all the 
details I don't have room for here, you 
should refer to the Inside Macintosh 
chapters on the SCSI manager. 


Listing C: Setting up the transfer instruction block and making a _SCSIRead 


call. 


;On entry: 
; A0 holds a pointer to the buffer to receive the data 

; Al holds a pointer to the transfer instruction block 

; DO holds the number of bytes to transfer (512 in our example) 
30п exit: 

; DO holds the return code 


MOVE.L 
MOVE.W 
MOVE.L 
MOVE.L 
MOVE.W 
CLR. W 
MOVE.L 
_SCSIRead 
MOVE.W 


А1,А2 

#scNoInc, (A1)+ 

A0, (A1)+ 

DO, (A1)+ 

кесә 
р 


(SP)+,D0 


;Save transfer instruction block 
;Don't increment buffer pointer 
;Buffer pointer 

;Number of bytes to transfer 

;End of transfer instructions 

;Space for result 

;Pointer to transfer instruction block 
;Read the data 

;Return eode in DO 


Listing D: The. SCSIComplete that finishes the transfer. 


¿Wait for SCSI command to complete 

Оп entry: 

; A0 - status buffer pointer 

; Al - message buffer polnter 

; DO - number of ticks before time-out 
Ол exit: 

; DO - result code 


; The status and message buffer hold completion bytes. 


CLR.W 

MOVE.L 
MOVE.L 
MOVE.L 


D0,-(SP) 
_SCSIComplete 


MOVE.W (SP)+,D0 


tion. These regions do not grow or 
shrink—they’re fixed in size. Hence, the 
maximum number of files that can be 
stored on the partition is fixed at the time 
that the partition is created. Next comes 
the bit-map region. Its size is determined 
by the number of blocks allocated to the 
final area of the partition: the data re- 
gion. Each bit in the bit-map region cor- 


;Room for result code 
;Status buffer 
Message buffer 
;Number of ticks 


;Get result code 


responds to a block in the data region. Ifa 
bit in the bit map is set to 0, the associ- 
ated block is free; otherwise, the block is 
owned by a file. 


| Something Borrowed 


I decided to borrow structures from some 
file systems that I know. From Unix, I 
continued 
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Figure 5: Each extent entry points to a “run” of contiguous blocks. Here, logical 
block 100 is mapped to physical block 102, logical block 101 is mapped to physical 
block 103, and so on. 
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«Figure 4: (a) Each extent-list block is a member of a chain and can hold up to 168 


W (b) The extent-list chain is a doubly linked list of pointer blocks. Each pointer block 


Yom 


Next pointer 
Previous pointer 


borrowed the idea of keeping the struc- 
ture that holds the filename apart from 
the structure that holds the file's storage 
information. Hence, the directory (see 
figure 2) is kept in one area while the 
fnode (see figure 3) is kept in another. 
An fnode is the portal to a file's informa- 
tion. (My apologies to the Unix folks for 
my mutation of the inode. I noticed that 
Microsoft's new High Performance File 
System [HPFS] also uses an fnode struc- 
ture; I suppose the idea must be a good 
one.) The fnode carries information such 
as a file's creation and modification 
time, and I've added a seven-character 
password for the security-conscious. 
Most important, the fnode carries the 
pointers that lead to a file's data. 

Each entry in a directory is preceded 
by a 1-byte directory area designator. 
Vaguely reminiscent of CP/M's user 
area, this lets you control access to file 
groups; you can create multiple directo- 
ries, but there are no subdirectories. For 
example, a company's product inventory 

continued 
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files can be kept in one directory area ac- 
cessible by employees in the stockroom, 
while the accounting files would reside 
in another directory area. (Currently, 
the system supports up to 50 directory 
areas. Access to a directory area is con- 
trolled by a password kept in the partition 
header block.) 

Also—although I haven’t implemented 
this in my software—since directory and 
fnode entries are separate, a single fnode 
entry could be pointed to by more than 
one directory entry. This would let you 
create “public” files. For example, users 
restricted to directory area 4 would be al- 
lowed access to a file originally created 
in directory area 3 by creating a direc- 
tory entry in area 4, pointing to the file’s 
fnode. (Of course, you’d have to modify 
the fnode to include a counter to keep 
track of the number of directory entries 
referencing that fnode.) 

From the Macintosh, I borrowed the 
concept of the extent. The extent is the 
structure that any algorithm seeking to 
locate a file’s data passes through just be- 
fore its final destination. An extent 
points to a run of sequential physical 
blocks holding a file’s data. Each extent 
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holds two components: The first points 
to the starting physical block of the run, 
and the second holds the number of 
blocks in the run. 

You'll notice that I've placed the first 
six extents in the fnode. (This is not un- 
like Unix's technique of placing the first 
10 direct pointers in the inode.) The re- 
maining extents are kept on a doubly 
linked list of pointer blocks (see figure 
4), the front end of which is pointed to by 
the extent-list head, and the rear end of 
which is pointed to by the extent-list tail. 
This arrangement favors contiguous 
files, since locating an arbitrary record 
in the file requires fewer disk accesses if 
that record is contained within the first 
six extents. Also, if a file is large and 
highly fragmented, the system has to 
search along the extent-list chain to lo- 
cate records. 

My reasons for favoring contiguous 
files go back to the kind of applications I 
had in mind when I put this idea together. 
Most database applications create files 
that “peak out" in size after a start-up 
period. For example, in accounting ap- 
plications, the ledger files tend to stabi- 
lize at a maximum once al! the accounts 


have been entered. The journal entries 
file will grow to a peak near the end of 
the week, at which time the week-end 
postings will move the detail portion of 
the journal entries into the ledger file. 
The journal entries file is then cleared to 
prepare for the new week. The detail in 
the ledger file hits its high-water mark 
near the end of the month, at which time 
end-of-month processing collapses the 
detailed entries into totaling fields. 
Hence, by monitoring work flow, you 
can usually get a good idea of the maxi- 
mum number of records a given data file 
will have to handle throughout the year. 
So when you go to create the file, you 
simply allocate the appropriate number 
of blocks to the file at creation time. 
Given that this is a fresh partition, it is 
likely that the blocks would reside within 
the first six extents. And since the block 
size in my file system is 1024 bytes, anda 
single extent entry can reference up to 
64K blocks, this means that you can de- 
fine contiguous files of up to 384 mega- 
bytes (over 402 million characters) in 
size and still not exhaust the first six ex- 
tents (see figure 5). 
continued 
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Each extent-list block holds up to 168 
extent entries. Therefore, on a totally 
fragmented disk, each extent-list block 
will reference 168K bytes' worth of data 
file. But if the file is created in contigu- 
ous fashion, a single extent-list block can 
reference up to 1.13 X 10!? bytes—more 
than enough, I should think. 


Clumps on the Disk 

In an attempt to preserve the contiguous- 
ness of a file, I have also borrowed the 
idea of a clump from the Macintosh. A 
clump is the minimum number of contig- 
uous blocks that the operating system 
will try to give to the file whenever the 
file grows. (You set a file's clump size 
when you create it.) So, if you attempt to 
add one record to the file and the system 
sees that adding the record will require it 
to allocate additional blocks to the file, 
the file system will first try to find a 
clump-size run of blocks and give that to 
the file. Barring that, the system allo- 
cates blocks as it can. 

But the upshot is that you can control 
the fragmentation size of the files, and 
files that need to be contiguous can stay 
reasonably close to the ideal. The down- 
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side of this technique is that if you pick a 
clump size that is too large, the file will 
tend to allocate space at the end that will 
go unused over most of its lifetime. I con- 
sidered this a risk outweighed by the 
benefits of keeping sequential blocks 
contiguous. Plus, with disks getting big- 
ger all the time, an unused 16K bytes 
here or there is probably tolerable. 


Parting Partition 
In the past, an alternate file system on 
your hard disk would have seemed not 
only odd, but—more important—im- 
practical. The average size of a hard disk 
wasn't much more than 20 megabytes, 
which meant that even had you filled the 
disk completely with one DOS partition, 
there was still 12 megabytes MS-DOS 
could have been using. The situation is 
now reversed. À casual survey of com- 
puter mail-order houses reveals that most 
package PC-clone deals come with 40- 
megabyte hard disk drives. Disk drives of 
60 and 80 megabytes are commonplace. 
There is room for multiple partitions; if 
you're running MS-DOS, it's nearly a 
necessity. 

Although many applications will hum 


along nicely on file systems that are al- 
ready available, many specialized situa- 
tions can benefit from fine-tuning even 
at the level of the file. Of course, if 
you're a PC owner running OS/2, you 
can now choose the HPFS, which—since 
it is a completely redefined file system— 
solves many of the limitations of the old 
FAT structure. Interestingly, since they 
are different designs, the FAT file system 
and HPFS see one another as incompati- 
ble and foreign file systems. W 


Editor's note: The source code for this 
month's programs is available in a vari- 
ety of formats; see page 5 for details. The 
programs are compatible with Turbo C 
and should run on most PC compatibles. 
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mathematics and an M.S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as "rick g." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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move on to master all four of today's key can land the programming position of 
computer languages—BASIC, Pascal, your choice—even make it on your own 
C, and COBOL—step by easy step. as an independent programmer. There's 
Before you know it, you have what it no doubt about it—with NRI's complete, 
takes to handle any programming at-home, four-language training in 
problem you're likely to encounter Computer Programming, you can 
in your professional career. write your own ticket to success in this 
high-paying, top-growth computer 
cdi | career field! 
The best news comes from the Bureau of ighlights of you 
Labor Statistics: As a programmer trained hands-on training in BASIC, 
in a variety of computer languages you 
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You start with BASIC, an extremely popular Next, you master Pascal, a multipurpose 
language used for graphics, teaching, personal, — language often used to develop software for 


small business applications. computer-aided design (CAD). 
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| You move on to C—hands down, today's hottest? You wrap up your training in programming with 
computer language—used for everything from COBOL, the language of business and the most 
systems programming to artificial intellience. widely used computer language in fhe world. 


NRI's new at-home training in 

Computer Programming starts by 

walking you step by step through 

the Ae aes n easing you into 
ro with brilliantl 

ee hi ripe charts, - 

diagrams. 

In no time at all, you have a 
complete understanding of the 
in amming techniques used every 

бр successful micro and main- 


frame pro ers. And then the 
fun really = 

With your — NRI 
instructor on cal and ready to help, 
you use the computer system included 
in your training to actually design, 
code, run, debug, and document 
programs in BASIC, Pascal, C, and 
COBOL. Then, following easy-to- 
read instructions, you use your 
modem—also included—to “talk” 
to your instructor, meet other NRI 
students, even download programs 
through NRI’s exclusive program- 
mers network, PRONET. 


For all the details about NRI's 
at-home training in Computer 
Programming, send the postage-paid 
reply card = Soon you'll receive 
NRI’s fascinating, information- 
packed, full-color catalog. 
Open it up and you'll find 
vivid descriptions of every aspect 
of NRI training. You'll see the 


included in your course up close 
in a special, poster-sized foldout 
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McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue NW 
Washington, D.C. 20077-3543 


section. And, best of all, you'll 
find out how your NRI training 
will make it easy for you to build 
a high-paying career—even a 
business of your own—in 
computer programming. 

If the card is missing, write 
to NRI at the address below. 
IBM is a registered trademark of the IBM Corporation 
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THE BUYER’S MART 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER’S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


Effective January 1, 1990. 


RATES: 1x—$590 3x—$550 6x—$525 12x—$475 24x—$450 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 


ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, | 
NH 03458. For more information call Brian Higgins at 603-924-3754. 


| ACCESSORIES 


SIMMS DIRECT FROM MFG. 


"НР LASERJET SERIES Il MODULE**PS/2 70 & 80 MODULES’ 
"LASERWRITER NTH MODULES**MACINTOSH MODULES* 
"ІВМ COMPATIBLE MODULES*‘AST MODULES” 

2 YR WARRANTY 
SAVE 60% BUYING DIRECT AND RECEIVE А ҒНЕЕ FLOPPY DISK 
HOLDER AS WELL. MFG. IS ALSO AVAILABLE USING YOUR 
MEMORY CHIPS. CALL NOW FOR MEMORY NEEDS. 


BEPHYR INDUSTRIES, INC. 


PH: (714) 951-5193 FAX: (714) 951-1541 


Inquiry 576. 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models: Manual E-Zee Inker — $39.50 

Electric E-Zee Inker — $94.50 

Ink Master (Electric) — $189.00 
1000s of satisfied users. Money-back guarantee. 


BORG INDUSTRIES 
525 MAIN ST., JANESVILLE, ІА 50647 
1-800-553-2404 Fax: 319-987-2251 


Inquiry 577. 


COMPANION AND EXTENDER 


Place a keyboard and monitor up to 600’ from your CPU 
with EXTENDER and COMPANION products. Keep a 
second Keyboard/Monitor at the CPU with COM- 
PANION. Supports MDA, CGA, EGA, VGA, PS2. Uses 
single 3%” cable. 

Prices start at $149.00 for EXTENDER and $219.00 for 
COMPANION 25 ft. unit complete. 


CYBEX CORPORATION 
2800-H Bob Wallace, Huntsville, AL 35805 
205-534-0011 International Fax #205-534-0010 


Inquiry 578. 


FREE CATALOG 


A complete source for all your computer supplies — media, 
paper, cables, furniture, software, ribbons, laser, 
cleaning & FAX supplies, accessories & much more. 


Bulk Diskettes — Minimum Order 50 
5.25" DS/DD 25* 3.5" 05/00 65° 
5.25" DS/HD 49° 3.5" DS/HD $1.19 
GAAN COMPUTER SUPPLIES 


186 B East Sunnyoaks Ave., Campbell, CA 95008 
(800) 523-1238, In Calif. (408) 370-6747 


Inquiry 579. 


Finally a Better Toner Cartridge for your 
Canon® РС Copier: HP® or Apple® Laser Printer 
REFILL KIT IS $19.95 SAVE NEARLY $250.00 on averaga 
or 3 FOR $5000 Three refills over 4 new cartridges 
New Modified* Toner Cartndges to accept refill kits (“holes are pre-dnlled) 
PC 3-5 Cartridge 58995 HP & Apple Series 1, EP, CX $109.95 
PC 6,7 Cartridge $129.95 HP & Apple Senes il, EPS, SX $108.95 


РС 10-25 Carindge 59995 many other Laser Рптїрг$ that use Canon Engines 
These toner cartridges are modified to easity be refilled up to three additional bmes 
with our inexpensive do-it-yourselt kit. Or use your own empty cartridge and modify 
yourself with simple instructions in refill kit, Colors also available. 


„д: Morack, Inc. 


2 Windsor Dr., Palos Hills, IL 50465 
Phone: (708) s98. “0580 1- 800-837- 9696 Fax: (708) 598-9203 


Inquiry 580. 
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ACCESSORIES | 


HP LASERJET || 
M-E-M-O-R-Y 
1MB-2MB-4MB MEMORY EXPANSION BOARDS 


Save 50%-60% 
2YEAR WARRANTY 


STARION CORPORATION 
(800) 782-8297 СА: (714) 750-2627 


Inquiry 581. 


APPLICATION GENERATOR 


VERY EASY С PROGRAMMING 


Includes C library source code 
1. CG: creates C program from data ‚›.$178 
2. HD: Programmable Windows Hypertext ...$159 
3. IP: Input processor keyboard, comm, toaded.. .$129 
4, CP: Prolog interpreter ..--5 79 
Мо source versions for any of the above -.-8 49 
Damo disk about all products 15010 


А. I. Coder 


32651 М. Burr Oak, Solon, OH 44139 
(216) 349-4850 


Inquiry 582. 


ARTIFICIAL INTELLIGENCE 


NATURAL LANGUAGE C LIBRARY 
Increase your market share! Use JAKE to add a natural 
language front end to your application. JAKE translates 
English queries and commands into C function calls 
and data structures. JAKE offers context-sensitive 
semantic processing; interfaces easily; <64K mem. 


JAKE $495. INTERACTIVE DEMO $10 
ENGLISH KNOWLEDGE SYSTEMS, INC. 


5525 Scotts Valley Dr. #22, Scotts Valley, СА 95066 
(408) 438-6922 


Inquiry 583. 


NanoLISP $99.99 


An MS-DOS Common LISP interpreter that sup- 
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excellent debugging facilities, sam- 
ple Al programs, fully-indexed manual, free 
technical support. 


Microcomputer Systems Consultants 
PO. Box 6646, Santa Barbara, CA 93160 


(805) 967-2270. 
Inquiry 584. 


ВАН CODE 


LABELING SOFTWARE 


On EPSON, IBM, OKI dot matrix or LaserJet. Flexible 
design on one easy screen. Any format/size. Up to 120 
fields/label. 18 text sizes to 3'treadable at 100" AIAG, 
MIL-STD, 2 of 5, 128, UPC/EAN, Code 39. File Input & 


Scanned logos/symbols (PCX)—$279. Other programs 
from $49. 30-day $$ back. 


Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 


(800) 345-4220 іп СА: (408) 458-9938 


BAR CODE 


BAR CODE HEADERS 
For PC, XT, AT, & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as ENG data. With steel wand—$399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 


Worthington Data Solutions 
417A Ingalls St, Santa Cruz, СА 95060 
(800) 345-4220 In CA: (408) 458-9938 


PORTABLE READER 


Battery-operated, handheld reader with 64K static RAM, 
2x16 LCD display, 32-key keyboard, Real-Time-Clock. 
Wand or laser scanner. Program prompts and data 
checking through its own keyboard. Easy data transfer 
by RS-232 port or PC, PS/2 keyboard. Doubles as On- 
Line Reader. 30-day $$ back. 
Worthington Data Solutions 
417A Ingalls St., Santa Cruz, CA 95060 

(800) 345-4220 in CA: (408) 458-9938 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 


Add bar codes and big graphics characters to your pro- 
gram. Print from ANY MS-DOS language. Bar codes: 
UPC, EAN, 2 of 5, MSI, Code 39. Epson, Oki, IBM dot 
matrix text up to 1/2", LaserJet up to 2". Font cartridges 
not required. $179-$239, 30-day $$ back. 


Worthington Data Solutions 
417A Ingalis St., Santa Cruz, CA 95060 
(B00) 345-4220 In CA: (408) 458-9938 


PRINTING SOURCE CODE 


Portable C source code program prints Code 39 and 
UPC bar codes. Label printing program for HP, OKI, and 
EPSON printers, can be used by itself or added to any 
custom application. Documentation shows how to add 
drivers and bar code patterns. Introductory price of 
$59.95. No Royaities. Specify UNIX V/386 or MSDOS, 
5.25" or 35" formats. 


Infinity Computer Services, Inc. 
РО. Box 269, Coopersburg, РА 18036 
215-965-7699 


Inquiry 585. 


BAR CODE SOFTWARE SOLUTIONS 
ISD has software solutions that allow you to use bar 
codes for most anything. Like identifying products. 
Labeling packages. Or even managing assets and 
paperwork. You'll be able to speed and simplify data 


collection. Track products dock4o-stock. Streamline in- 
ventory control. And more. 
Integrated Software Design, Inc. 
171 Forbes Blvd., Mansfield, MA 02048 


TEL: (508) 339-4928 FAX: (508) 339-2257 
©1989 integrated Software Design, inc. 


Inquiry 586. 


22 ВАН CODE 


PC-Wand Bar Code Solutions 
Bar codes are easy with a FULL line of readers & 
printers. They plug & play with your existing systems, 
most all makes of CPU/printerterminal/software in your 
office, store, truck, factory or warehouse. Our bar code 
DOS programs print on matrix or laser printers. 30 day 
refund, 1 year warranty. 


International Technologies & Systems Corp. 
635-C North Berry St., Brea, CA 92621 


TEL.: (714) 990-1880 FAX: (714) 990-2503 | 
Inquiry 587. 


BAR CODE READERS Only $285 

» Complete Bar Code Systems Avallabie 

* Acts like a 2nd Keyboard for ІВМ ХТ/АТ, PS/2 and Clones, 
Macintoshes and any RS-232C Terminal 

* Wand/Laser scanner/Slot reader/Magnetic card reader connectivity 

* POS Special Keyboard with Bar Code/Magnetic Card Readers 

* No software or hardware modification needed 

* 30-day Money-back Guarantee 


KASCO TECHNOLOGY, INC. 
486 Casita Way, Los Altos, CA 94022 
Tel: (415) 949-0969 FAX: (415) 949-3814 


Inquiry 588. 


5-YR. WARRANTY AT PERCON 
PERCON decoders are now covered by a five- 
year limited warranty. That means you wont 
spend one cent replacing your PERCON bar 
code decoder for five full years. That's reliability 


you can count on! 


PERCON 


2190 W. 11th Ave., Eugene, ОН 97402 


Phone: (800) 873-7266 FAX: (503) 344-1399 
See our ad on page 230 


PC BAR CODE SPECIALISTS 


Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 


Seagull Scientific Systems 
15127 N.E. 24th, Sulte 333, Redmond, WA 98052 
206-451-8966 


BAR CODE READERS 
Among the best and most widely used bar code 
decoders. Reads all major codes (39, | 2/5, S 2/5, 
ОРС/ЕАММАМ, CODABAR, MSI). Connects between 
keyboard and system. IBM, PS/2, МАС, DECT com- 
patible. OS & software independent. Same day ship. 
2 Year Warranty (pen incid). 

Large Reseller Discounts 


Solutions Engineering 
4705 Langdrum Lane, Bethesda, MD 20815 
(800) 635-6533 (301) 652-2738 


Inquiry 589. 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers & SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PS/2 
& others, DEC, Macintosh, AT&T, CT, Wyse, Wang. All readers 
connect on the keyboard cable & are transparent to all soft- 
ware, UPC & 38 print programs, magnetic encoders, & por- 


table readers are also available, 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 590. 
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BAR CODE 


VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 
* Keyboard wedges (Intemal/External) for IBM PC/XT/AT, PS/2 
and portables. 

* RS232 wedges for WYSE, Link, Kimtron terminals 

* Bar code and label printing software 

е Full two-year warranty 

* 30-Day Money-Back Guarantee 

* Extensive VAR/Dealer Discounts 

3140 De La Cruz Bivd., Suite 200/Santa Clara, СА 95054/(408) 980-1880 
FAX; (415) 623-1372 


Inquiry 591. 


BASIC CLIP MUSIC 


300 Songs & Sound Effects 


The Емтен-ізілег contains by far the biggest 8 best collection on 
the market for DOS machines. Play like a jukebox through your PC 
speaker or use selections in your own programs. 

No royalties required—source code included. 


An Excellent Gift! 


172-pg. manual. 5.25" or 35" disks. BASIC 2.0 or later req'd. 
Dealer inquiries walcome, $29.95 ($350 U.S. s&h) MC/VISA/M OO. 


(800) 727-4140--Мопеу Back Guarantee 
РО! Music Software, 1511 48th St., Boulder CO 80302. (303) 440-4140 


Inquiry 592. 


BBS/PUBLIC DOMAIN 
MedCom BBS 


Use your modem to call 


800/445-4BBS (800/445-4227) 
81 lines, 3/12/24, BN1 

Group & private chat, Many games, including the new multi- 
player, fast-action full-color graphics & sound, "Flash Attack" 
from Galacticomm! Chess/Checkers/Othello. E-Mail, 1000s 
of d/l, message base, online news & entertainment. Free time 
& downloads. 

6312 E Santa Ana Cyn Rd #361, Anaheim, CA 92807 

Voice (714) 996-9999 


BOOKS 


PERFECT 360K FLOPPIES 
using your 1.2M drive 


How many times have you carefully formatted a 360K flop- 
py in a 1.2M drlve, then written data to it, only to find it 
unreadable in a real 360K drive? Too many times, no doubt! 


Send $10 ($1 shipping) for booklet Perfect 360K Flop- 
pies Everytime, describing a simple, 100% effective solu- 
tion requiring no extra software or hardware. Put to use 
immediately, saving time and топеу. 


Objective Systems & Technologies 
133 E. De La Guerra, Suite 423-8, Santa Barbara, СА 93101 
(805) 564-0125 MC/VISA 


Inquiry 593. 


BRAILLE | 


BRAILLE PUBLISHING 


Whether you have occasional word-processed memos or full- 
langth textbooks, a Duxbury Translator enables conversion 
to properly contracted and formatted brailia. The choice of 
professional publishers worldwide since 1975, Duxbury soft- 
ware tor MSDOS, Macintosh, Unix and other systems sup- 


ports: English Braille and Computer Braille (bidirectionally), 
Textbook Format, French, Spanish, Arabic, and others, 


Duxbury Systems, Inc. 
435 King St., PO. Box 1504, Littleton, MA 01460 USA 
508-486-9766 


Inquiry 594. 


J BUSINESS OPPORTUNITY 


Turn your computer Into a family wage earner 
Learn how some people are making over $3000/wk with 
their computer. Every month receive a new and 
fascinating method of making money with your com- 
puter — each opponunity completely detailed — 
subscribe to ComputerProfits™ Reg. $44/yr — now ONLY 
$22hr. VISA/MC call (603) 880-3991 or send to 


ComputerProfits" 
41 Carlene Ог, Nashua, NH 03062 
(satisfaction guaranteed) 


Inquiry 595. 


CAE 


LOGIC SYNTHESIS FOR $995 
Now get the most powerful PLD design tool available, from 
the technology leader in PLD logic synthesis. PLDesigner, 
the standard for CAE workstation design, is now available 
for your PC: 

* High-level design language 


* High-level simulation language 
* Over 2,500 devices supported 
* Automatic device selection/pinout 


Minc incorporated 
6755 Ear! Drive, Colorado Springs, CO 80919 
(719) 590-1155 


Inquiry 596. 


FINITE STATE PROGRAM COMPILERS 


State programs develop quicker, run faster and use less 
memory than sequential programs. A few keystrokes can 
replace hundreds of instructions. The Compeditor, a 
CASE software development tool, forms source state 
programs in: Ada, BASIC, C, FORTRAN and Pascal. 
FOR ІВМ DOS. 

Price $200 per. lang. (With Primer and Debugger) 
Sampler $50.00 (With all manuals & credit) 


AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 (407) 295-0930 


Inquiry 597. 


CD-ROM 


ALDE CORPORATION 
CD ROM players as low as $499 plus 
selected disc. Choose from many titles. 
Alde does consulting, joint venture and/or 


royalty projects for qualified parties. Write 
call or fax for complete information. New 
Ada release. 

Box 1086, Glen Lake, MN 55346 
1-800-727-9724 FAX: 1-612-934-2824 


Inquiry 598. 


Largest Selection and Best Price 
Microsoft Programmers Library & Drive $949, 
Computer Library $695 е Public Domain S/W $49. 
NEC PC or Mac Drive Kit $749 • Bookshelf-Best Price! 
Drives from $499. Hundreds of titles from $29. 
MC/VISAJAMEX/COD, Money-back Guarantee. 
Call or write for free 120-page catalog. 


Bureau of Electronic Publishing 
141 New Road, Parsippany, NJ 07054 
800-828-4766 
THE SOURCE FOR CD-ROM 


Inquiry 599. 


A COMPACT DISC SALES AND CONSULTING FIRM 
CO ROM READERS 
Haach: PC intemal $639 PC Edemal 5679 Includes tres audio softeare 
Toshiba XM-3201 РС ot МАО... TT Mb bo LEUR B nac o MD 
New High Performance CD ROM Drive 
Test 0045000 External $979 internal $879 
Teel Lead Screw DATNO. . j T 539 
| NEW АТ CD ROM WORKSTATION 
© AT Micro including 1М8 RAM, 42MB Hard drive, 301 Keyboard, СО ROM Drive, 12 MHr 
board 12° high tesotuhon motulor wih 3 tree füles . ІІБ $2495 
(VGA upgrade Ф 5495) 300 tiles іл stock! Free catalog of products 
Title special ef the month кү 


The Boie Library Relais 5595 rel ИР, 
D ROM, INC. 


186? Cole Blvd, Suite 400, Golden, 00 80401 
TEL; 303-231-9373 FAX: 303-231-9581 Compuserve: 72007544 


Inquiry 600. 


CD-ROM/WORM/ERASABLES 


WE BEAT ANY PRICE 
CALL FOR LOW, LOW MONTHLY SPECIALS 
CD-ROM Drivea: HITACHI е NEC е SONY е TOSHIBA е 
PHILLIPS « DENON * CHINON 
Worm Drives: MAXTOR е PANASONIC е PIONEER е TOSHIBA 


Erasable Drives: MAXTOR е CANON * SONY 
ENOAMOUS STOCK of CD-ROM discs, unmatched anywhere! 


AMEX/MC/VISA/COD/PO's Welcome 


CD-ROM 5 HOPPER Fax (201) 866-9048 


1168 Elm Terrace 24-hr auto order line 
Rahway, NJ 07065 7 days a week 


Inquiry 601. 
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(201) 866-1666 


CD-ROM 


CD-ROM Publishing Services 


Complete CD-ROM publishing services including custom soft- 
ware interface. Reasonable rates, fast turnaround. Call for 
quote. 


Titles published: Food/Analyst, Econ/Stats, Consu/Stats, 
Agri/Stats. 


Hopkins Technology 
CD-ROM Publisher 
421 Hazel Lane 
Hopkins, MN 55343-7117 
(612) 931-9376 CIS 74017,614 


Inquiry 602. 


CD-ROM Developer's Lab 


Multimedia production resource for Mac & PC developers & 
managers. Proven design, management, data prep, program- 
ming, premastering, and manufacturing techniques & specs 
irom 18 leading companies. Demos of off-the-shelf tools for 
imaging, audio, animation (Mac). Real applications using 
Media—Mixer source tools. CD-ROM XA. PC or Mac $795; 
Transportable $845. Visa or MasterCard. 


Software Mart, Inc. 
4131 Spicewood Springs Road l-3, Austin, TX 78759 
512-346-7887 


Inquiry 603. 


COMMUNICATIONS 


PC SDLC SUPPORT 

Use Sangoma hardware and software to provide 
a cost effective, robust and easy to use SDLC link 
from MS-DOS, XENIX, AIX, PICK, PC-MOS, etc. 

Аі real time communication functions performed 
by intelligent co-processor card. 

X.25 support also available. 

Sangoma Technologies Inc. 


(416) 474-1990 
7170 Warden Avenue #2, Markham, Ontario, Canada L3R 882 


Inquiry 604. 


. COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $49 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5) 


TOLL FREE 1-800-848-3469 


(Local 614-262-0559) 
SAFEWARE, The Insurance Agency Inc. 


Inquiry 605. 
COMPUTER UPGRADE 
THE COMPLETE XT UPGRADE 


Тһе K-311 Upgrade Kit converts your XT to full 32-bit, 20MHz 
80386 CPU and high speed disk performance. The К-311 Kit 
includes 20M Hz 80386 wiiMb RAm, 16-bit Adaptec 1:1 con- 
troller, 63Mb 28Ms Mitsubishi disk drive, choice of 1.2 or 
14Mb diskette drive, Key Tronic 101 Plus keyboard, 200 W 
PS, new drive cables. Matches or exceeds the performance 
of a new system but at far less cost. Top quality, easy installa- 
tion, 1 year warranty. $1,795 


5G Corporation 
4131 Spicewood Springs Road А-4, Austin TX 78759 
800-333-4131 512-345-9843 Fax 512-345-9575 


Inquiry 606. 


$799 FOR 386-20 
$599 FOR 386SX $399 FOR 286-12 
Upgrade your computer at a fraction of the cost. Send your 
computer in, we will do the work. Order now, we will send 
you a box for mailing your computer. Your old parts will be 
exchanged for labor charge. We will put in new parts & charge 


wholesale prices for any parts which do not fit the new system. 
Prices shown are for motherboard and 1MB RAM. New 
system availabla at low prices. 


ABTECH Inc. 
1431 Potrero Ave., S. El Monte, CA 91733 


(800) 992-1978 
Inquiry 607. 
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CROSS ASSEMBLERS 


CROSS ASSEMBLERS 


Universal Linker, Librarian 
Targets for 36 Microprocessors 
Hosts: PC/MS-DOS, micro VAX, VAX 8000 
ENERTEC, INC. 


BOX 1312, 811 W. Fifth St. 
Lansdaie, РА 19446 


Tel: 215-362-0966 Fax: 215-362-2404 
Inquiry 608. 


CROSS ASSEMBLERS/SIMULATORS 
Brand new fullfunction simulator for the 8096 controller, supporting ALL 
MODES of interrupts plus the HSE HSO, A/D, and Serial features, with {ull 
disassembler; just $300! Our superb simulators for the 8048, 8051, and 8085 
sell for $200, and those for the 8052 and 780 tor $250 each. 

Our line of cross assemblers for all above target CPUs are also full PC com: 
patible and sell for $100 each. We offer discounts for simulator plus assembler 
packages. 

Lear Com Company 


2440 Kipling St./Ste. 206, Lakewood, CO 80215 
303-232-2226 


Inquiry 609. 


MACINTOSH CROSS ASSEMBLERS 


pASM" —New Version 3.01 Integrated text editor, assembler, 
and terminal package. S or Hex output downloads to most 
EPROM programmers. Macros, cond'| ass'y, local & auto 
labels, symbo! table cross-ref. $149.95 each plus S/H. 
МСЛ/АЕ. Tech. bulletin avail. Most В-Ы! MPUs. 

30 day money bsck guarantee. 


MICRO DIALECTS, INC., Dept B 
PO. Box 30014, Cincinnati, OH 45230 
(513) 271-9100 


Inquiry 610. 


CROSS ASSEMBLERS 


Relocatable 


Macros GUARANTEED, 
PC Compatible SUPPORTED 


DEBUG SIMULATORS * DISASSEMBLERS 
EPROM PROGRAMMERS 


MICRO COMPUTER TOOLS CO. 


Phone Toll Free (800) 443-0779 
In CA (415) 825-4200 
912 Hastings Dr., Concord, CA 94518 


Inquiry 611. 


6800-Family Development Software 
Our C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (ex- 
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 
Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 


Inquiry 612. 
CROSS COMPILERS 


68000 C Compiler 
Available under MS-DOS, UNIX and VMS 
CrossCode C generates ROMable code for all members of 
the Motorola 68000 family. it comes with an optimizing com- 
piler, Motorola-compatible assembler, linker, librarian, sym- 
bol lister, and universal downloader. For more info, see our 


display ad on page 117. 


Call today: 1-800-448-7733 


Software Development Systems, Inc. 
4248 Belle Aire Lane, Downers Grove, Illinois 60515 USA 
Outside USA dial 1-708-971-8170, FAX: 1-708-971-8513 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 


More than just a straight dump or ASCII transfer! 


Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 


IBM PS/2 & Macintosh supported 
#1 in the translation industry! 


CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 


(213) 387-4477 1-800-825-8251 
Inquiry 613. 


WE'LL DO IT BETTER... 
FOR LESS! 
Conversion, Duplication, Any Format 
FREE TEST * SATISFACTION GUARANTEED 


Plus, the Personal Touch; Ask Questions and 
well explain il to you in simple English} 


DATACOPY SERVICE 


PO Box 820214, Dallas, TX 75382 
1 - 800 - 969 - DATA 


Inquiry 614. 


DATA SECURITY 


"We all sincerely believed that when we punched delete, 
il was gone forever Wow, were we wrong!” 
—li. Col. Oliver North, July 7, 1987 


DELETE IS NOT COMPLETE! 


Use DATA SHREDDER - The ultimate security blanket. 
From CORPWARE - Software that means Business. 


CoRPWARE, LTD. 800/562-3475 | 


All elements of ad are tm, sm and/or © 1989 CORPWARE, LTD 


Inquiry 615. 


DATA/DISK CONVERSION 


DISK CONVERSIONS 


Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, Exxon, WADPLEX also 
WP, WS, MS/WRD, DW4, ММ, батпа, DEC DX, 
MAS 11, Xerox-Writer, ASCII. 


FREE TEST CONVERSION 
CONVERSION SPECIALISTS 


531 Main St., Ste. 835, El Segundo, CA 90245 


(213) 545-6551 
Inquiry 616. 


(213) 322-6319 


FROM MACs TO MAINFRAMES... 
Our 12 conversion systems 
support over 1000 formats 


DISK INTERCHANGE 
SERVICE COMPANY 
2 Park Drive е Westford, MA 01886 
(508) 692-0050 


Inquiry 617. 


BUY YOUR OWN 
CONVERSION SYSTEM! 

With nearty a decade of experience in data conversion, 

you can work with the industry leader in Strack tape, car- 

tridge tape and diskette conversion systems. Enjoy the 

convenience of your own conversion system. Call today 

to discuss your application! 

Flagstaff Engineering 
1120 Kaibab Lane, Flagstaff, AZ 86001 

(602) 779-3341 

MasterCard — Visa - American Express Accepted 


Inquiry 618. 


DATA/DISK CONVERSION 


THE #1 CHOICE 


in disk & tape conversion 
for many leading corporations, government agencies, 
law firms, and companies in every industry—world-wide. 


Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 or (612) 520-2345 
FAX: (612) 588-8783 


Inquiry 619. 


QUALITY CONVERSIONS 


to or from virtually 


ANY TAPE OR DISK FORMAT! 
Horan Data Services converts over 2000 formats incl. 
9-track tape and 8", 574" or 3%” diskettes. All densities 
& most operating systems supported. Formats include 
EBCOIC, ASCII, databases, spreadsheets, and 
dedicated or PC word processors. 


Call 1-800-677-8885 
Hours 8:00AM to 5:30PM Eastern Time 
817 Main Street, Third Floor, Cincinnati OH 45202 


Inquiry 620. 


*** We RENT conversion systems or 
DO the conversion for you!*** 


Conversion Capabilities: 9 Track Tape, 8" Disk, 
'4" Cartridge, Word Processors, Optical Disk, 
2.3 Gigabyte Backup, Fax Workstations 


WE WILL SOLVE YOUR DATA CONVERSION PROBLEMS! 


LIONSGATE DATA SERVICES 
CALL: (818) 704-5867 OR FAX: (818) 716-5647 


Inquiry 621. 


ІВМ PC @ TO m HP FILE COPY 
FASTER EASIER TO USE 


Update version uses windows: Call for free demo! IBM 
PC «to» HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett- 
Packard Series 70, 80, 200, 300, 1000, 9000s. 


Oswego Software 
Box 310 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 


Inquiry 622. 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from over 
2000 formats including 32", 5A", 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Call for more info. Introducing OCR Scan- 
ning Services. 


Pivar Computing Services, Inc. 
165 Arlington Hats. Rd., Dept. #B 
Buffalo Grove, IL 60089 (800) Hi-Pivar 


Inquiry 623. 


DATABASE MGMT. SYSTEMS 


dBASE file access from C 


Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func- 
tionality and file compatibility. Use DOS, 
Unix, OS/2 or MS Windows. 


$295 with Source! FREE DEMO 


Sequiter Software Inc. 


Call (403) 439-8171 Fax (403) 433-7460 
See our ad on page 271. 


Inquiry 624. 


THE BUYER’S MART 


DEMOS/TUTORIALS 


INSTANT REPLAY IH 


Build Demos, Tutorials, Prototypes. Presentations, Music, 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Maker, Keystroke/Time Editor, Program Memorizer, 
and Animator. Recd Great Reviews! Simply the BEST. Not 
copy protected. No royalties. 60-day satisfaction money- 
back диаг ІВМ and Compatb. $149.95 US.ChkK/Cr Cra. 
Demo Diskette $5.00. 


NOSTRADAMUS, INC. 
PO. Box 9252 
Salt Lake City, Utah 84109 (801) 272-0671 


Inquiry 625. 


DISASSEMBLERS 


80x86 .EXE/.COM to .ASM 


* Accurately reconstruct, study & modify [64К+] programs with 
a minimum of input or editing of output. 

* Assembly language output is MASM 5.x-compatible. 

* Exhaustive flow-trace distinguishes code from data. 

* Best formats for each. Commented BIOS calls/DOS func- 


tions. SEGMENT/PROC/other vital pseudo-ops. 
PC-DISnDATa (5%” disk & manual) $165 
PRO/AM SOFTWARE 


220 Cardigan Road, Centerville, OH 45459 
(513) 435-4480 (8 A.M.-5 P.M. EST M-F) 


Inquiry 626. 


SOFT-X-PLORE 

See "BYTE's May '88 issue pg. 78." Disassemble 500 
kb (*) program at 10,000/min. (*) in any file, ROM/RAM 
memory up to 80386 instruction set (*). SOFT-X-plore: 

* |5 for MS/DOS 20+ systems 

* uses 20 algorithms and seven passes (*) 

* only $99.95 plus S&H w/30-day guarantee. 

To order call (800) 446-4656 or info (203) 953-0236 


Or write: RJSWANTEK INC. 
178 Brookside Rd., Newington, CT 06111 
* best on the merket MC/VISA accepted 


Inquiry 627. 


DISK DRIVES 


PS/2 DRIVES FOR PCs ATs 
CompatiKit//PC 
CompatiKit/AT 
Built-in floppy controilers—no problem. 
Supports multiple drives and formats. Lets your 
computer use IBM PS/2 1.4M diskettes pius more! 
Cail for further information or to place an order. 
VISA/MC/COD/CHECK. 
Micro Solutions Computer Products 


132 W. Lincoln Hwy, DeKalb, IL 60115 815/756-3411 
See our ad on page 252. 


Inquiry 628. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 


€ Disk duplication € Warehousing 

€ All formats Ф Drop shipping 

@ EVERLOCK copy € Fulfillment 
protection ө 48-hour delivery 

€ Label/sleeve printing % Consultation & 

е Fuil packaging guidance 


services 
Star-Byte, Inc. 
2880 Bergey Rd., Hatfield, PA 19440 
215-997-2470 800-243-1515 


Inquiry 629. 


EDUCATION 


B.Sc. & M.S. in COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at home. BSC. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Structures & 


Operating systems. MS program includes subjects in Soft- 
ware Engineering and Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
1704-BY 11th Ave. So., Birmingham, AL 35205 


205-933-0339 


Inquiry 630. 


EDUCATION 


LEARN TO EARN MORE 


And get hands-on experience with hypertext. | 
Head How to Get a Better Job in Data Process- 
ing, a hypertext by a leading recruiter. Requires 


a PC and hard disk or 720K floppy. $39.95 plus 
$3 shipping. 30-day money-back guarantee. 


Hypertext Corp. (800) 926-6166 x7 
63-36 98th Place, Suite 5J, Rego Park, NY 11374 


Inquiry 631. 


The Grades Program 


TGP can cut your grading process in half! TGP's spread- 
sheet-like score input form speeds entry with program- 
mabie input boundaries. TGP filis out student deficiency 
notices so you can get some sleep! TGP can generate 
standard deviation, assignment avg's, graphs, and 
more. . . Reqs. access to an IBM-PC or Comp. (ССА, 
EGA, VGA). $4995 (In CA + 6729 tax) 


Michael Babigian, Consultant 
PO. Box 1825, Elk Grove, CA 95759 
(916) 682-4290 


Inquiry 632. 


SHORT COURSES 


on 16 end 32 БІТ MICROS USING URDA, inc. EDUCATIONAL 
TRAINERS. Short Courses available covering the Motorola 68000/ 
68020/68881, the TMS32010 OSP the Intel 8086/8087, A/D-D/A Con- 
vertors, cross assemblers, serial interfaces with software - includes 
class notes, and an URDA, Inc. Educational Trainer to keep. 


Short Courses—Modeling & Simulation Conference 
EE Dept., 348 BEH 
University of Pittsburgh 
Pittsburgh, PA 15261 
412-624-9682 or 412-624-9686 


Inquiry 633. : 


Urgently Required 
Be a highly paid computer consultant. 
We offer a comprehensive training program. 
Upon successful completion of the program, we will offer 
you a license to operate your own business and in- 
troduce your business worldwide through our worldwide 
network. 
As we have limited openings, write us today! Send your 
resume and evaluation fee of $50. USD payable to: 


Worldwide Canadian Management Consultant inc. 
РОВ. 639, Pickering, Canada ІЛУ 3T3 


Inquiry 634. 


EDUCATIONAL TRAINERS 


16 and 32 BIT MICROS 


EDUCATIONAL TRAINING SYSTEMS in a notebook 
with power supply-for the Motorola 68000/68020/68881, 
TMS32010 DSP, Intel 8086/8087. A/D-D/A Convertors, 
cross assemblers, seriai interfaces with software, com- 
plete systems, documentation, schematic, operating 
system, cables. Starting Prices—$230.00. 


Phone URDA, Inc. 
1-800-338-0517 or (412) 683-8732 


Inquiry 635. 


ENTERTAINMENT | 


CROSSWORD PUZZLE PROGRAM $95 
Wordsmith automatically constructs sym- 
metrical crossword puzzles from 40,000 
words in user modifiable lists. IBM/Compati- 


ble, 640K memory. Hard drive recommend- 
ed. 5-1/4” or 3-1/2" disks. 30-day money- 
back guarantee. 

COLLINS SOFTWARE 


J.L. Collins, Box 110, 8754 Istand Dr., Alameda, СА 94501 


Inquiry 636. 
MARCH 1990 * BY TE 317 


THE BUYER’S MART 


HARDWARE/ADD-ONS 


ENTERTAINMENT 


NEMESIS" Go Master? 


Go, a game of strategic elegance, has been a way of 
life in the Orient for over four thousand years. Many con- 
sider Go to be the secret of the Japanese business- 
man's success. “While chess is a game of war, Go is 


a game of market share"[President of Nikko Hotels]. 
"if you are interested іп Go, buy this program." 
Game of the Month J. Pournelle BYTE 7/87 


Toyogo, Inc. The Leader in Computer Go. 
76 Bedford St. #34-Y, Lexington, MA 02173, (617) 861-0488 


Inquiry 637. 
FLOW CHARTS 


Flow Charting ll 4 


For IBM and compatibles. It will amaze you with its 
speed, power and simplicity. 26 standard shapes with 
over 120 sizes — 10 text fonts — 4 line styles. Place 
text, lines and shapes anywhere on your chart, For only 
$229 you'll never draw another chart by hand. 


Patton & Patton 
81 Great Oaks Blvd., San Jose, CA 95119 
1-800-525-0082 Ext. 42 (Outside CA) 
408-629-5376 Ext. 42 (CA/Int'l) 


Inquiry 638. 


WINDOWS FLOWCHARTER $79 


RFFiow is a professional drawing tool for flowcharts 
& org charts (requires Microsoft? Windows). 75 
shapes automatically adjust in size. Move, copy, 
delete groups of objects. 7 levels of zoom. Move 
flowcharts to other applications via the Clipboard. 
Supports Windows printers, plotters, and cartridge 
or soft fonts. Call for free trial disk. 


RFF ELECTRONICS 


1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


Inquiry 639. 


STRUCTURED FLOW CHART 


NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. Key words define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz- 
ing, text centering. Translators from many lan- 
guages available. For Mac and IBM PC. 


SILTRONIX, INC. 


P.O. Box 82544, San Diego, CA 92138 
1-800-637-4888 


Inquiry 640. 


| . GRAPHICS - 


IMAGE CAPTURE BOARD 
Capture images from any VCR or Cam-Corder. 
Resolution: up to 512 x 512 pixels: 256 Colors or 
256 shades of grey. Images may be saved in GIF, 
PCX, TIFF formats and more. VGA Required. 
Available for PC/XT/AT and PS/2: $795.00 
JLaser5. Increase laser printer resolution to 4800 
x 300 dpi w/256 grey scale. PS/2: $599.00 
PC/XT/AT. $399.00 


PEGASYSTEMS (614) 885-1007 


PO. Box 713, Westerville, OH 43081 


Inquiry 641. 


PEP Picture Editing Package 


Innovative structured drawing software. Fast, respon- 
sive, powerful. A free-form drawing tool. High perfor- 
mance even on the slowest PC. Many different applica- 
tions including business forms, logos, diagrams, labels 
and graph annotations, For Epson, LaserJet, or 
Postscript. Introductory price $125 to Feb. 1, then $180. 
VISA/MC. 


Trionum Inc. 
PO Box 305 Kendall Sq., Cambridge, MA 02142 
1-800-TRIONUM 


Inquiry 642. 
38 BYTE • MARCH 


HARD DRIVE REPAIR 


WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS. 


H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 


(404) 366-1600 


inquiry 643. 


DISK DRIVE REPAIR 
DATA RECOVERY 
SALES of new, remanufactured and 
removable disk drives 
FULL TECHNICAL SUPPORT 
ROTATING MEMORY SERVICE 
1506 Dell Avenue, Campbell, CA 95008 


(408) 370-3113 
We buy used drives good or bad 


Inquiry 644. 


HARDWARE 


CHIP CHECKER 
“ 74/54 TTL + CMOS • 8000 Nat. + Signetics 
• 14/4000 CMOS • 9000 TTL 
• 14-24 Pin Chips * 3" + 6" IC widths 
Tests/Identifies over 650 digital chips with ANY type 
of output in seconds. Also tests popular RAM chips. IBM- 
compatible version $259, C128 + C64 version $159. 


DUNE SYSTEMS 


2603 Willa Dr., St. Joseph, MI 49085 
(616) 983-2352 


Inquiry 645. 


INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has optimum features for monitor -- control applications: 
16 Chan A/D * 4 RS232/422 Ports * 48 Prog I/O Lines 
* B Opto INs • 8 HiDrive OUTs * 4 Timers ғ Watchdog 
е 104K Memory • 525 x 80 Options: Resident FORTH 
OS with Target Compiler, Editor, Assembler, + Auto 
Load/Start; 5 MHz 8085 е 4 Chan D/A • Battery Backed 
Clock/RAM * Networking е PC Support. 


E-PAC 1000+ $249.00 E-PAC 2000+ $449.00 


EMAC INC. 
PO. Box 2042, Carbondale IL 62902 (618) 529-4525 


Inquiry 646. 


LATEST AWARD BIOS! 
PC/XT +: 286 : 386 

Support for: 

• Enhanced Keyboards 

• EGA & VGA Graphics 

е 35 inch Floppies 

е Custom Drive Tables 
Authorized AWARD Distributor 

1-800-423-3400 or (412) 782-0384 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, РА 15215 


Inquiry 647. 


Macintosh® Parts & Repairs 
Programs for the corporate, government, 
dealer and educational buyer. Call for kit. 


Save up to 55% on Mac Il CPU 


800-274-5343 / 617-891-6851 


Pre-Owned Electronics, Inc. 
30 Clematis Ave • Waltham, MA 02154 
Macintosh is a registered trademark of Appte Computer, Inc. 


Inquiry 648. 


Call Today 


for DRAMATIC Low Pricing 
on New Slimms™ Memory Modules 
1, 2, 4 and 8 Megabyte 72-pin modules available 


TermoTrol Corp. 


1888 Century Park East, Suite 1900, L.A., CA 90067 
213-284-3242 800-365-0045 


Inquiry 649. 


HARDWARE/CONTROLLERS 


EMBEDDED SYSTEMS CONTROLLERS | 
SC/FOX™PCS (Parallel Coprocessor System) and PCS32 аге 
PC/XTIAT plug-in boards, 16 and 32 bit. 15 MIPS average, 50 MIPS 
burst. PCS uses the Harris RT X 2000" 16-bit Forth CPU with 1-сусіе | 
multiplier, 14 prioritized interrupts, 3 timericounters, 8-channel I/O 
bus. PCS32 uses tha new SC32 32-bit Forth CPU. 

SC/FOX SBC (Single Board Computer) is an 18 MIPS average, 
60 MIPS burst, Eurocard-size RTX 2000 stand-alone computer. 
SC/FOX SCSI 1/0 Plug-on board for PCS or SBC with SCSI, flop- 


py, 56K-baud serial, 16-bil paralleli ports, and software drivers. 
Forth development software included, Idea! for embedded 
realiime control, data acquisition, robotics, and signal processing. 


SILICON COMPOSERS INC. (415) 322-8763 


208 California Avenue, Palo Alto, CA 94306 


Inquiry 650. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XT/AT based on the Ti 
TMS32010 and ТМ5320С25 up to 12 MIPS operation. 
Designed for applications in communications, in- 
strumentation, speech, and numeric processing. Of- 
fered with 12 bit 110 KHz A/D and D/A and con- 


tinuous-to-disk data acquisition & playback option. From 
$650. | 


DALANCO SPRY 
89 Westland Ave., Rochester, NY 14618 
(716) 473-3610 


Inquiry 651. 


INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 
Commercial grade inventory management 
software at micro prices, 


* Supports all 12 e Stock Status Reporting 
transaction types * Activity History Analysis 

• Trend Analysis е Bill of Materials 

e Quality Control e Purchase Order Writing 

* Multiple Locations “ Order Entry 


* Purchase Order Tracking = Material Requirements 
* Open Order Reporting * Qn Line Inquiry 
* Serial/Lot # Tracking 
Applied Micro Business Systems, Inc. 
177-F Riverside Ave., Newport Beach, CA 92663 714-759-0582 


Inquiry 652. 


dFELLER Inventory 


Business inventory programs written in modifiable dBASE 
source code. 
dFELLER Inventory $150.00 
Requires dBASE Il or Ш, PC-DOSICPM 
dFELLER Plus $200.00 
with History and Purchase Orders 
Requires dBASE 111 or dBASE Il! Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, М! 49849 


(906) 486-6024 
Inquiry 653. 


САМ 


The $25 Network 


Try the 1st truly low-cost LAN 

* Connect 2 or 3 PCs, XTs, ATs 
* Uses serial ports and 5-wire cable 
* Runs at 115K baud 
* Runs in background, totally transparent 
* Share any device, any file, any time 
* Needs only 14K of RAM 

Skeptical? We make believers! 


Information Modes 
PO. Drawer F, Denton, TX 76202 
817-387-3339 Orders 800-628-7992 


Inquiry 654. 


LAPTOP COMPUTERS | 


Laptop Savings 
Laptops: Toshiba е Zenith е NEC * Sharp 
* Epson е Mitsubishi • Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Printers, Memory, Key 
Pads, Hard Drives, Batteries, and Auto Adapters. 
Computer Options Unlimited 
12 Maiden Lane, Bound Brook, NJ 08805 
Phone: 201-469-7678 (Ғах: 201-469-7544) 
Hours: 9am/10pm 7 days Worldwide sales 


Inquiry 655. 


LAPTOP BLOWOUT SALE!!! 
MITSUBISHI е SHARP е PANASONIC * TOSHIBA 
Laptops are now at their lowest prices ever. We buy direct 
from the factory, unlike our competition. We quarantee the 
lowest net prices In the entire country and stock every item 
specific to laptops. We ship in 24 hours. We also stock over 
$1 million in laptops alone! Always buy from a factory-direct 
dealer. For your protection we check for stolen credit cards 
& ship only to your billing address. No COD's Please. 


TOTE-A-LAP 


1501 El Camino Real, Belmont СА 94002 
(415) 591-1663 ext. 603 


Inquiry 656. 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 


Factory Installed • 90-Day Warranty 
Toshiba, Amstrad, Sanyo, DG, 
Kaypro, ІВМ, HP, etc. $295 


The Portable Peripherals People 


Axonix Corporation 
(801) 466-9797 
Inquiry 657. 


TOSHIBA LAPTOP ENHANCEMENTS 


FAX/MODEMS: 9600/2400 bps, software, acoustic port 
MODEMS, INTERNAL: 2400 bps, acoustic or serial port 
MODEM, DEDICATED: 2400 bps (T1200, T1600, T3200SX) 
SERIAL IO CARDS: RS232, А5422, SCSI, HPIL, Barcode 
BATTERY PACKS: 12V external battery + vehicle adapter 


Contact us for more information: 


PRODUCT R&D Corporation (Calit). 
800/234-5584, Fax: 805/546-9716 


Inquiry 658. 


Atari Portfolio" 


* System Memory expansion 
* Hi-Capacity Ram cards 

е Modem —Serial-parallel 

* Rechargeable Battery Power 
* Money Back Guarantee 


Worelli 
109 South Water Street 
Northfield, ММ 55057 
(507) 645-8315 


Inquiry 659 


MEMORY CHIPS 


FREE FREE FREE 


“ Need memory for IBM or MAC? 

* Want to pay the lowest possible price? 

* Want superior service? 

* Want free advice? 

* Wholesale source! Shipping worldwide! 

* International FAX: country coda + 402-691-8548 24 hrs. 7 days 
• International Direct: country code+ 402-691-8248 24 hrs. 7 days 
* Frea call! Frea Info! 


McDonald and Associates 
1-800-338-1531 24 HRS 7 DAYS (U.S.) 
1-800-242-5751 FAX LINE 24 HRS 7 DAYS (0.5.) 


Inquiry 660. 


THE BUYER’S MART 


COMPUTER VIDEO GENERATOR 


Test EGA, VGA, Multisync & Data Projec- 
tors with handheld monitor tester. From 15.7 
KHz to 64.0 KHz, battery powered, 4 pat- 


terns, all plug-in with no adapter cables. 


NETWORK TECHNOLOGIES INC. 
800-RGB-TECH in OH: 216-543-1646 
UK: 0244-880478 Paris: 01331-476-32789 


Inquiry 661. 


DESKTOP STEREO 


Revolutionary stereo receiver installs within IBM com- 
patibles. Sophisticated software for graphic display 
of all amplifier controls including digital tuning, Works 
in background of your application. Exceptional 
Sound! LOW COST MIDI system also available. 


OPTRONICS TECHNOLOGY 


РО. Box 3239, Ashland OR 97520 
(503) 488-5040 


NEURAL NETWORKS 


MacBrain™ 2.0 


MacBrain 2.0 Neural Network Simulation Software for the 
Macintosh (includes HyperBrain"): Graphical, interactive, 
menu-driven, Full Range of ready-to-use paradigms. Com- 
pletely modifiable using HyperBrain. Expert Systems, predic- 
tive modelling, combinatorial optimization and more. Pius, 
SE and Íl family; HDI-Chorus parallel processing version 
available. $995./$795. educational. 


NEURIX 


1 Kendall Sq. Suite 2200 Cambridge, MA 02139 
(617) 577-1202 FAX: (617) 577-1209 


Inquiry 662. 


PRINTER/POSTSCRIPT 


$2125 PostScript? Printer 
MAC or PC (specify interface) 


New generation super small footprint 8 PPM, 35 typefaces, 
15M RAM EXPANDABLE TO 4.5M. 1 full year limited fac- 
tory warranty. 


NOT A "CLONE" ORDER NOW!!! 


Micro Mailing 
800-783-1828 


Inquiry 663. 


PROGRAMMERS TOOLS 


LAN Application Development 
NPPC: High performance library routines callable from 
C and Assembler. High level interface permits rapid 
development of peer-to-peer, client/server, or multi-server 
NetBIOS applications under DOS. Synchronous or 
Asynchronous message control. Compact Code. Source 
Avail. No Royalty. NPPC $495 


Applied Software Technology 
PO Box 397, Dpt. N, Los Gatos, CA 95031 


(800) 678-1111 ext. N1 
Inquiry 664. 


HYPERINTERFACE™ 


Menu Creator" — A program generator for menu- 
driven user interface. Excellent for complex menu 
systems. $99.95. Advanced Library — Extended 
capability for data entry and advanced text-display соп- 


tral from your programs. $99.95, FORTRAN, Pascal, C, 
BASIC supported. HYPERMATH™ — An application of 
Menu Creator™ and the Advanced Library. FREE 
Avanpro Corp. 
PO. Box 969, Pacific Palisades, CA 90272 
(213) 454-3866 


Inquiry 665. 


PROGRAMMERS TOOLS . 


TLIB™ 4.12 Version Control 


"TLIB" is a great system" — PC Tech Journal 3/88. 
Full-featured configuration mgmt for software profes- 
sionals. All versions of your code instantly available. Very 
compact, only changes are stored. Check-in/out locks, 


revision merge, branching, more. Mainframe deltas for 
Pansophic, ADR, ІВМ, Unisys. Only $99.95 + S&H, 
or 5-station LAN $299.95 + S&H. MS-DOS VISA/MC 
BURTON SYSTEMS SOFTWARE 
PO. Box 4156, Cary, NC 27519 (919) 856-0475 


Inquiry 666. 


Have Same 'C' Source for UNIX and DOS | 
D-ISAM—Unix standard indexed file management library for | 
UNIX DOS and NETWORKS. Manages al! locking. UNIX/ 
DOS source $595 (for both), DOS libs” $145. 
'W'—Character windowing with COLORS, Line Graphics, 
Bells and more. You need not modity DOS code to work WELL 
оп any UNIX terminal. UNIX/DOS source $295 (for both), 
DOS !lbs* $95. 


BYTE DESIGNS 
РО. Box F195-76, Blaine, WA 98230 


1-800-663-8547 or (604) 278-5200 
(008 libs available for Microsoft or Borland “С” compilers) 


Inquiry 667. 


Bsupport for Btrieve 


The "Norton Utilities" for Btrieve users. 

Bedit: DISPLAY, UPDATE, COPY, and DELETE. 

EXPORT SDF to dBASE & LOTUS. RECOVER damaged files. 
Edit/Insert using Data Dictionary. 

Bbug: TSR Btrieve debugger. Displays info in pop-up window. 
Brun: BUTIL replacemant with Run-Time and C source. 
Bedit/Bbug: $120. Brun: $100. VISA/MC/COD/PO 


800/359-2721 FAX: 517/887-2366 


Information Architects, Inc. 
PO. Box 4184, East Lansing, МІ 48826-4184 


Inquiry 668. 


TURBO PLUS $149.95 


Programming tools for use with Turbo Pascal 5.0 & 5.5. 
Screen Painter, Code Generator, О Fields, Dynamic 
Menus, Programming Unit Libraries, OOP Suppor, and 
Sample Programs included. All routines work in both text 
and graphics modes! 60-day money-back guarantee! 
Demo Disk avail. For ІВМ and compatibles. 


NOSTRADAMUS, INC. 


PO. Bax 9252, Salt Laka City, UT 84109-0252 
(801) 272-0671 


Inquiry 669. 


Get INSIDE! 


The best PC software performance too! is now better than 
ever with source line timing, caller timing end arbitrary event 
timing—all with microsecond accuracy and without source 
modification. The expanded DOS analysis mode identifies 
ЏО bottlenecks. $125 

Call today for a free brochure and the latest list of supported 
compilers. 30-day guarantee. VISA/MC/COD 


Paradigm Systems 
PO. Box 152, Milford, MA 01757 
(800) 537-5043 In MA: (508) 478-0499 


Inquiry 670. 


FREE BUYER’S GUIDE 


Programmer's Connection is an independent dealer 
representing more than 450 manufacturers with over 
1000 software products for IBM personal computers and 
compatibles. We have serviced the professional pro- 


grammer since 1984 by offering sound advice and low 
prices. Cail or write today to receive your FREE com- 
prehensive Buyer's Guide. 


Programmer's Connection US 800-336-1166 


Canada 800-225-1166 
International 216-494-3781 


7249 Whipple Ave, NW 
North Canton, OH 44720 


Inquiry 671. 


MARCH 1990 * BYTE 319 


PROGRAMMERS TOOLS 


SPEED FORTRAN DEVELOPMENT 
AND CUT MAINTENANCE COSTS 


FORWARN—Finds common programming errors such as mismatched 
parameter lists and common blocks, and uninitialized variables, Prints 
Getailed cross-references and call-tree diagrams. $329 


FORTRAN DEVELOPMENT TOOLS—includes Pretty {indents, renumbers, 
changes GOTOs to IF-THEN-ELSES, etc.) and 6 more tools. $125. 


For IBM PC. Also for UNIX—ask for details. 


Quibus Enterprises, Inc. 
106 N. Draper Avenue, Champaign, IL 61821 
(217) 356-8876 


Inquiry 672. 


Pascal PrettyPrint 
Standardize your Pascal source code with this powerful, full 
featured reformatting system. Psychological studies indicate 
that well formatted code is easier to read, understand, and 
maintain. This fully customizable program: 

* Adjusts indent, font and case to show program structure 
* Adjusts case by maintaining a standard identifier database 
• Provides menu and command line interfaces; on-line help 
¢ Supports Borlund (+ ООР), MicroSoft, ANSI, USCD Pascals. 
$2995 + $5 S&H Visa/MC/Check/MO (717) 383-1188 


Qwikware 
РО. Box 222, Peckville, PA 18452 


Inquiry 673. 


“С” DOCUMENTATION TOOLS 


е C-CALL $59 Creates graphic-tree of callericalled structures, 
and files-vs-procedure table-of-contents 

* C-HDR $59 Creates/inserts/updates headers for each pro- 
cedure showing caller/called and identifiers 

• C-LIST $39 List, action-diagram, reformat programs 

* C-REF $49 Local/global/parameter cross reference 

• SPECIAL $149 All 4 plus integrated C-DOC version 


SOFTWARE BLACKSMITHS INC. 


6064 St. Ives Way, Mississauga, ONT Canada L5N-4M1 
(416) 858-4466 


Inquiry 674. 


FAST TITLE SCREENS 


Fully automatic, professional title screen generator 
creates magic with line-drawing characters, fast. 
Quick Titles 2.0 saves for DBase, QuickBasic, C, 
WordPerfect, Batch files, BBS, etc. Multiple font, 
border, sizes and styles. No fussing. $59 U.S. funds. 


The Logic Factory 
Box 9627 
Edmonton, AB, CANADA T6E 5X3 


Inquiry 675. 
PROTOTYPING 


Start Prototyping Tomorrow” 
with 


PROTOSCREENS 


Powerful Rapid Prototyping Software 
Easy to Learn and Use - No programming 
Simulate mainframe, mini, and PC systems 

Training available on rapid prototyping 


BAILEY & BAILEY Software Corporation 
859 East 2850 North, Ogden Utah 84414 
(801) 782-2345 Credit Cards * Overnight Del. 


Inquiry 676. 


PUBLIC DOMAIN 


$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, word processors, 
databases, spreadsheets, games, lotto, com- 
munications, business, music, bible, art, education, 
language and useful utilities for making your com- 
puter easier to learn. Most programs have 
documentation on the disk. 
Free 125-page catalog. 


BEST BITS & BYTES 
PO. Box 8245, Dept-B, Van Nuys, CA 91409 
In CA: (818) 764-9503 800-245-BYTE 


Inquiry 677. 
30 BYTE * MARCH 1990 


THE BUYER’S MART 


. PUBLIC DOMAIN 


$1 per DISK Sale 


20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20 +$3 S&H 
QubeCalc, EDRAW, AutoMenu, Math Tutor, PC- 
DOS Help, Baker's Dozen, Languages, EZ-Form, 
PC-Style, PackDisk, PC-Stock, KidGames, Best 
Games, Home Inventory, PC-Outline, Form Letters, 
ImagePrint, SideWriter, PC-Prompt, Best Utilities. 
BRIGHT FUTURES INCORPORATED 
РО. Box 1030, East Windsor, CT 06088 
FREE CATALOG ($1.50 per disk) 


Inquiry 678. 


FREE CATALOG 


$1 IBM SOFTWARE 
For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 


1-800-338-2118 


SOFSOURCE 
Box 828, East Lansing, МІ 48826 


Inquiry 679. 


FREE SOFTWARE CATALOG 


Low as $1.20/disk 
Over 1000 quality IBM software 
On 5.25" апа 3.5" format 
From outside U.S.A., except Canada, 
please send US $2.00 refundable with order. 
For fast service, write to 


SOFPTSHOPPE 
РО. BOX 3678, Ann Arbor, МІ 48106-3678 
313-761-7638 


Inquiry 680. 


FREE IBM SHAREWARE 


Monthly, get 5 disks with 10 + latest programs plus 
catalog FREE! Pay only $500 shipping/handling. 
Join today for only $9.95 annual membership fee and 
get 5 bonus disks full of software—FREE! We accept 
VISA/MC/AMEX 


SOFTWARE OF THE MONTH CLUB 
511-104 Encinitas Blvd. 
Encinitas, CA 92024 
CALL TODAY 619 942-9998 


Inquiry 681. 


Find “Hands-on” Reviews in Seconds! 


PC Reviews is an easy to use on-line database for NOVICES 
and PROS who need to locate and read "hands-on" reviews. 
BYTE, Data Based Advisor, PC Today, PC Magazine, Com- 
puter Language, Info World and 35 more included. Natural 
language front-end helps define search terms. A perfect use 
for a modem. "Wonderful", say users. 


Compatible Technologies Group, Inc. 


88 Fulton St. #2400, New York, NY 10038 
(212) 463-8989 (201) 653-7688 8-М-1 for FREE DEMO 


Inquiry 682. 


| SECURITY | 


FIGHT PIRACY! 


Since 1986, companies worldwide have been choosing Az-Tech 
security producis. If you demand the strongest protection available, 
why not choose one of these “proven leaders": 

e EVERLOCK Copy Protection 

* EVERTRAK Software Security 

* EVERKEY Hardware "Key" Software Security 


For ІВМ and Compatibles. 30 day money back guarantee. Free info 
and demo disk availabla. 


Az-Tech Software, Inc. 
305 East Franklin, Richmond, MO 64085 


(800) 227-0644 Fax: 35 е 8298 


Inquiry 683. 


SECURITY 
THE ULTIMATE COPY PROTECTION 


е Completely Menu Driven 


е Defeats ail Hardware/Sottware Copiers Quite 
• No Source Code Changes Simply 
* Multiple Layering The Best 
* No Damaged Media Ways To 
* Full Hard Disk Support Protect 
* Unlimited Metering Your Valuable 
» FREE Demo Disk Software Investment 
STOPVIEW" STOPCOPY PLUS" 


ВВ! COMPUTER SYSTEMS® (301) 871-1094 
14105 Heritage La.. Silver Spring, MD 20906 FAX: (301) 460-7545 


Inquiry 684. 


COP's Copylock II 
* Protects on standard disketies 
* Cannot be copled by any device incl. Option Board 
* Fully hard disk installable 
* Normal back-up of protected programs 
* LAN-support " 
* Creates safe demo version of your software 


Standard Version $975, Automatic Version $1950 


DANCOTEC Computer 


In US: 2835 Sierra Aa.. San Jose, СА 95132 408-729-8162 or 1-800-344-2545 
Int] 2880 Bagsvard, Denmark Phone + 45-24440322 Fax - 44440722 


Inquiry 685. 


ALL-IN-ONE PROTECTION! 


TOTALSAFE aives you total security: access control, virus 
protection, data encryption, secure directories, and lots more! 
Reg. PC, HD, 1 slot (or socket). Completely transparent. In- 
troductory price: $120.00 + $800 S/H (US). 30-day 
guarantee. Also available a complete line of PC access and 
data security products. Call/write for info. MC/VISA/AMEX. 
Gamma Security Products, 710 Wilshire Blvd., Ste. 609, San- 
ta Monica, CA 90401 TEL: 213-394-8622 FAX: 213-395-4214 


Ellashim inc. 
520W Hwy 436, Suite 1180-30, Altamonte Spgs., FL 32714 
TEL: 407/682-1587 FAX: 407/774-8103 


Inquiry 686. 


BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/smail port-transparent security 
device. PARALLEL or SERIAL port. Complemented by | 
economical KEY-LOK" and multifeatured COMPU- 


LOCK" including countdown, timeout, data encryption, 
and multiproduct protection. (Dos/Unix/Mac) 


MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 


Inquiry 687. 


PC Security “Password” 


With All the Computer Security Talk, PASSWORD 
is the Perfect Security Lock. 
Password is a software ри providing security for your РС. Password 
15 Easy lo understand and Simple to install, requires no reformatting. The 
boot limit option secures your hard disk. Password provides for up to 100 
users with the supervisor controlling access іс protected direclones. 
Password is menu-driven with pop-up windows and help screens. The pro- 
gram provides an audit trail of users, and a screen blanking fealure. 
PASSWORD $99.00 US Visa, M/C, Amex 
Nasdec International Inc. 
2704-85 Garry Street, Winnipeg MB Canada R3C 4J5 
PH: (204) 956-2798 FAX (204) 943-3702 


Inquiry 688. 


COPY PROTECTION 
T he world's leading software manufacturers depend 
on Softguard copy protection systems. Your FREE 
DISKETTE introduces you to SuperLock" —invisible copy pro- 
tection for IBM-PC (and compatibles) and Macintosh. 
* Hard disk support * No source code changes 
* Customized versions * LAN support 
* New upgrades available 


(408) 773-9680 


SOFTGUARD SYSTEMS, INC. 
710 Lakeway, Suite 200, Sunnyvale, CA 94086 
FAX (408) 773-1405 


Inquiry 689. 


SECURITY | 


HANDS OFF THE PROGRAM® 
OPERATING SYSTEM SECURITY 


Secures subdirectories, files, printers and floppies 
Keyboard lock — automatic or manual 

Log PC boot, program exec, file opens, login/logouts 
Prevents DOS FORMAT and most viruses 

Drive A: Boot Protection / Hard Disk Lock 

IBM PC or 100% comp. — DOS V30-- — $89.95 + $375 S/H 


SYSTEMS CONSULTING INC. 
PO BOX 111209, Pittsburgh, PA 15238 
(412) 781-5280 


Inquiry 690. 


HANDS OFF THE BOARD® 
1/2 SIZE SECURITY BOARD 


Stop floppy boot — Require password to boot PC 
Real-time disk encrypt — prevent boot sector virus 
Prevent DOS FORMAT/FDISK and low-level formats 


Set hard disk READ ONLY or turn ON/OFF 
Turn floppies, printers and COM ports ON/OFF 
ІВМ XT, AT Bus — DOS V30« — $149.95 + $5.00 S/H 


SYSTEMS CONSULTING INC. 
PO BOX 111209, Pittsburgh, PA 15238 
(412) 781-5280 


Inquiry 691. 


SOFTWARE/ACCOUNTING 


PC TIME CLOCK 
AutoTime is an Employee Management System that 
allows you to turn any PC into an Electronic Time 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 


reporting. Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call-in, db-EDI. 


Chase Technologies 
1617 Kingman Ave., San Jose, CA 95128 
(408) 998-2917 


Inquiry 692. 


dBASE BUSINESS TOOLS 
• GENERAL LEDGER * PURCH ORD/INVNTORY 
• ORDER ENTRY * ACCOUNTS RECVABLE 
• JOB COSTING • JOB ESTIMATING 
* BILL OF MATLS • SALES ANALYSIS 
« PAYROLL * ACCOUNTS PAYABLE 
$99 ea. + S&H 


dATAMAR SYSTEMS crea. Card-Check-COD 


4876-B Santa Monica Ave. 
San Diego, СА 9207 (619) 223-3344 


Inquiry 693. 


AUTO-POST 


It's here! A totally integrated business management 
system for $495. Invoices, statements, payroll, in- 
ventory general ledger, proposal, job cost and 
payables. It runs compiled with dBASE Ill compati- 


ble files. A 100-pg. users manual is included. Demo 
$995 with manual $29.95. 


New Serv 
1615 Gelhot Dr., Suite 34, Fairfield, OH 45014 
Phone: (513) 829-1585 


Inquiry 694. 


SOFTWARE/BASIC 


QuickBASIC 4.5 TOOLS! 


Our FREE CATALOG features: 
NEW, UPDATED FINALLY! Library with over 400 
routines for QB 4.5; XGRAF, the complete graphics 
package for ОВ 45; Other top-line products from 
all major vendors. 


Cal! 1-800-423-3400 or (412) 782-0384 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, РА 15215 


Inquiry 695. 


THE BUYER’S MART 


SOFTWARE/BUSINESS 


DATA ENTRY 
POWERFULLY SIMPLE 


Full featured, heads-down data entry with two-pass verification. 
Designed for the PS/2®, PC, XT, AT or compatibles. 
Standalone $395 (АМ version available. 


FREE trial. 


Computer Keyes Tel: 206/776-6443 
21929 Makah Rd. Fax: 206/776-7210 
Woodway, WA 98020 USA:800/356-0203 


TSA88—TRANSPORTATION PROGRAMMING 


А general-purpose вумет for solving transporiation, assignmem and 
transshipment problams (capacitated or uncapacitated) with up to 1300 
origins and destinations. Build TSAG4 into your own programs with compll- 
92 Turbo Pascal units. TSABB reads/writes LOTUS workshesls. Use 
1-2-3/5утрһолу аз а matrix generator or post processor. Many other features 
including Interactive and batch operation, spreadsheet diaplay and editing, 
problem/basis storage, file ШО, Simplex restart, report generator, sensitivity 
analysis. $149 «th manual and 8087 support. $299 with Turbo Pascal units. 


Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 
(703) 360-7600 


Inquiry 696. 


A.S.K. ^ Using a terminal, survey 
people on Attitude-Skill- 
Knowledge. Just ASK 

CoCo-V Big, fat, flat files need CoCo-V 
" py, COunt, View very large 
files. 


PRISMATICS INC. 


4238 Cicero, Chicago, !L 60641 
(312) 777-0890 


Inquiry 697. 


DATA ENTRY 


KeyEntry ІІ”, a complete Data Entry System that provides 
ail the capabilities for designing data entry applications, con- 
trolling data flow, & monitoring/reporting operator activily & 
performance. Supports LAN and stand-alone environments. 
Evaluation copy (all programs & documentation) available. 
Call today for information! 
Southern Computer Systems, Inc. 
2732 Seventh Avenue South 
Birmingham, AL 35233 


(800) 533-6879/(205) 251-2985 
Inquiry 698. 


SOFTWARE/CONSTRUCTION 


FREE ESTIMATING SOFTWARE DEMO FOR 
SMALL BUILDERS & REMODELERS 
Precision Estimating Light is brand new 
spreadsheet-based estimating software that 
combines powerful features in an easy-to-use 
package. Complete with 800-item database, 
you'll be estimating more accurately im- 
mediately. Call today for the free demo and 

literature — 503-644-8155. 


Timberline Software 
Inquiry 699. 


SOFTWARE/EDUCATION 


EASE GRADING BLUES! 


Now in its 6th year, GRADEBOOK І can: rank students, easy 
edit, calculate student and class averages, add/drop, excuse 
absences, assign letter grades, calculate course grades (plus 
10 more functiona). You can print 8 report types with 86 op- 


tions. You get: software, support, and manual for only $49.50 
ppd. MC/VISA. Specify ІВМ PC or Apple ІІ. Order now! 


WREN SOFTWARE, INC. 


РО. BOX 1138, Dept. B, Castle Rock, CO 80104 
303/660-0049 


Inquiry 700. 


SOFTWARE/ENGINEERING 


STEPPER MOTOR CONTROL 
FROM A PRINTER PORT! 
Indexer LPT™ software $199.95 
* DOS Device Driver provides universal language interface. 


e Easy to use "plain English" ASCII commands, 
s Controls up to six motors. 
* Ordinary printer port replaces expensive indexer elecironics. 
* Complete easy to read instruction manual. 
Ability Systems Corporation 


1422 Arnold Ave., Roslyn, РА 19001 (215) 657-4338 
Inquiry 701. 


SCADA SYSTEM DESIGN 

IBM PC or compatible 
Supervisory Control And Data Acquisition modular design soft- 
ware includes interaclive screens for sizing ATU parameters, 
modem speed, etc., extensive tutorial, provision for engineer- 
ing analysis modules, addressing stability & control and alter- 
native technologies for communications subsystems $450 
Engineenng modules priced individually, and described in free 
catalog 


AURASTAR INFORMATION SYSTEMS, INC. 
Suite 620, 12001 N. Central Expressway, Dallas, Texas 75243 
(214) 770-1950 Fax (214) 770-1954 


Inquiry 702. 


Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis е Root Locus * Thermal Analysis е Plot- 
ter Drivers е Engineering Graphics • Signal Processing 
+ Active/Passive Filter Design * Transfer Function/FFT 
Analysis е Logic Simulation е Microstrip Design e PC/MS- 
DOS * Macintosh • VISA/MC 

BV Engineering Professional Software 
2023 Chicago Ave., Suite B-13, Riverside, CA 92507 

(714) 781-0252 


Inquiry 703. 


The new approach to logistics 
TAYLOR, THE DYNAMIC ANALYST 


Taylor is the fully menu-driven factory simulation package that 
combines ease of use with great flexibility. Taylor offers intar- 
active graphical modeling, numerous modelling options, anima- 
tion, in-depth result analysis and the Taylor Language Interface 
(TLI). Version 4.0 of the easiest-to-use professional simulation 
package on the market is available now. 


F&H, Logistics and Automation BV 
Spoorlaan 424, 5038 CG Tilburg, 

The Netherlands 

Phone: +31 13 366344 Fax: +31 13 427516 


Inquiry 704. 


Analog Circuit Simulation 
e Schematic Entry Intusoft has a complete PC- 


* SPICE Simulator thing from schematic entry 
Model Libraries through SPICE simulation using 
• Monte Carlo Analysis extended memory to сот- 

prehensive interactive post pro- 
* Parameter Sweeps cessing. Starting at $95 for 
е Plotting/Graphics Output !sSpice, the complete system 


sells tor just $790. 
intusoft ; 


The leader in low cost, full Р.О. Box 6607, San Pedro, CA 90734 
featured CAE software (213) 833-0710 FAX (213)831-3956 


based system including every- 


Inquiry 705. 


Personal Software for 
“What if” Engineering 


Cedar fuses mathematics and intelligent geometric model- 
ing and works with geomatrics the same way a spreadsheet 
works with numbers. Now you can have the power of a smart 


drawing system integrated with a scientific calculator and 
formula solver within one easy-to-use software package. Re- 
quires Microsoft Windows. $895 


MCAE Technologies Inc. 


Tel: 408-748-0334 
Inquiry 706. 
MARCH 1990 * BYTE 321 


Fax: 408-748-1915 


| SOFTWARE/ENGINEERING 


MIDNIGHT ENGINEERING” 


A new publication for entrepreneurial hardware and software 
engineers that will encourage and challenge you to personally 
develop and market your own products. 

* PRACTICAL ARTICLES 

* INSIGHTFUL INTERVIEWS 

• DETAILED PRODUCT REVIEWS 
call or write for a FREE copy of the premiere issue of Mid- 
night Engineering. 


Midnight Engineering 
111 E. Orake Rd., Suite 7041, Fort Collins, CO 80525 
303-491-9092 


Inquiry 707. 


SIMULATION WITH GPSS/PC" 


GPSS/PC" is an MS-DOS compatible version of the 
popular mainframe simulation language GPSS. 
Graphics, animation and an extremely interactive en- 
vironment allow a totally new view of your models. if 


you are contemplating the creation or modification of 
a complex system you need GPSS/PC to help you 
predict its behavior. Call now. 


MINUTEMAN Software 
PO. Box 171/Y, Stow, Massachusetts, U.S.A. 
(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 708. 


Circuit Analysis — SPICE 
Non-linear DC & Transient; Linear AC. 
* Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 


graphics, improved speed and convergence. 
* PC Version 2G6 available at $95. 

Call, write, or check inquiry # for more info. 
Northern Valley Software 
28327 Rothrock Dr, Rancho Palos Verdes, CA 90274 
(213) 541-3677 


Inquiry 709. 


FREE ENGINEERING MAGAZINE 


Personal Engineering is a monthly magazine sent 
free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumentation * Data 


Acq/Control е Design Automation. To receive a 

free sample issue and qualification form either cir- 

cle below or send request on letterhead to: 

Personal Engineering Communications 
Box 300, Brookline, MA 02146 


Inquiry 710. 


LOGIC CIRCUIT ANALYSIS 


» Typ, Min/Max, or Zero delay analysis * Design rule 
checks е User defined, real-time graphics е Interactive 
or batch mode * Loading * Bus probes (bin, oct, dec, 
hex) • Record and Playback commands • Flexible 
primitive comparen: set е Multiple input signal 

enerators * Graphical or tabular output • IBM 

CIXTIAT * Demo & Evaluation kit available « Macro 


models 
Tatum Labs, Inc. 
3917 Research Park Dr., B-1, Ann Arbor, Mi 48108 
(313) 663-8810 


Inquiry 711. 
SOFTWARE/FORTRAN 


FORTRAN77 PROGRAMMER'S ASSISTANTS 
FREE YOU FOR MORE CREATIVE WORK 
ASSISTANT | - FORTRAN TOOLS assists you to manage and 
analyze your FORTRAN source code, 
ASSISTANT H- FORTRANT7 TO С TRANSLATOR ала C TOOLS 
make your FORTRAN to C conversion process 


easy and significantly reduce your conversion 
cost. 


Ріваѕе call, write, or check inquiry # for more information. 


MICROTOOLS 
PO. BOX 2745, Santa Clara, CA 95055-2745, USA 
(408) 243-7688 


Inquiry 712. 
322 BYTE * MARCH 1990 


THE BUYER’S MART 


SOFTWARE/GEOLOGICAL 


GEOLOGY & GROUNDWATER PROGRAMS 
Borehole Logs, E-Logs, Cross Sections, Stratigraphy, 
Well Drawings Fence, Contours, Isopachs, 3-0 
Diagrams, Pumping Tests, Groundwater Chemistry, 
Piper, Stiff, Durov etc. Used by EPA and State Agen- 
cies for RCRA & CERCLA. Our software is used by con- 
sultants, universities, and oil & coal companies in 26 
countries. Free brochure and demo disks. 


Earthware of California 
30100 town center dr, #196, Laguna Niguel, СА:92677 
Phone (714) 495-5727 ҒАХ (714) 495-4820 


inquiry 713. 


GEOLOGICAL CATALOG 


Geological software for log plotting, gridding/con- 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro- 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, for 
Free Catalog! 


RockWare, Inc. 
4251 Kipling St., Suite 595, Wheat Ridge, CO 80033 USA 
. (303) 423-5645 Fax (303) 423-6171 


Inquiry 714. 


SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library for the VGA, EGA or Tec- 
mar Graphics Master. Similar to PLOT-10, includes WIN- 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 
multi-axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): 
"As good as any | have ever seen...’ Пето disks, 
literature available. 


Advanced Systems Consultants 
21115 Devonshire St. 4329, Chatsworth, CA 91311 
(818) 407-1059 


Inquiry 715. 


CAD/CAM Developers! 


You save hundreds of hours of programming and debugging 
time (and the thousands of dollars this time costs!) when you 
use the CAD/CAM math and DXF routines in the 


QuickGeometry Library 


All the routines you need for апу type of CAD/CAM/CAE pro- 
gram! 250 ready-to-use routines that construct, intersect and 
Offset lines, arcs, circles, ellipses and even splines! 


$199 Includes C source code and telephone support. 
Call (817) 628-5217 today for information or to order! 
Bullding Block Software, PO. Box 1373, Somerville, MA 02144 


Inquiry 716. 


The Uitimate CAD/CAM Engine 


TurboGeometry Library 3.0, The most complete too! box of 
20 & 3D routines available today! Over 300 routines. Sur- 
facing, Solids, Hidden line, Volumes, Areas, Transforms, 
Perspectives, Decomp, Clipping, Tangents & more. 30 day 
quar., $199.95 wisource S&H Incl. Foreign $225.00, MS/PC 
DOS 20^. Turbo Pascal, Turbo C, MSC, MIX C, Zorec C++. 
VISA/MC, PO, Chk, USA funds only. 


Disk Software, Inc. 
2116 E. Arapaho Rd., #487, Richardson, TX 75081 
(214) 423-7286, (800) 635-7760, FAX (214) 423-4465 


Inquiry 717. 


RAINDROP™ 


FAST, compact PrtScrn Utility for end users AND 
developers. Hardcopy as fast as 10 secs. Average binary 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 


colorize and more. ‘CALL from user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $39.95+$3 s/h. 


ECLECTIC SYSTEMS 


8106 St. David Ct., Springfield, VA 22153 
(703) 440-0064 


Inquiry 718. 


SOFTWARE/GRAPHICS 


SE GS 2.0 
Scientitic Engineering Graphics System 


€ Logarithmic, Time/Date & Linear Axes. 
@ Easy Curve Fitting and Data Smoothing. 
ө 1-2-3 Interface & Numeric Spreadsheet. 
ө Supports all Video & Device Standards. 
€ 10 Curves with up to 8000 points each. 


Edmond Software, Inc. 
5900 Mosteller Dr. #1124 405-842-0558 
Oklahoma City, OK 73112 B00-284-3381 


PEN PLOTTER EMULATOR 


FPLOT turns your dot matrix or laser printer into 
an HP pen plotter. Fast hi-res output. No jagged 
lines. Vary line width, color. Works with Autocad, 
Drafix, etc. Supports NEC P5/P6, IBM Proprinter, 
Epson LQ/FX, Toshiba, HP Laserjet, Okidata 
Ch Наро аи. $64 check/m.o./ 
V 


Fplot Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 719. 


DoDOT for Microsoft Windows 


With DoDOT, you can: 

* Capture screens, windows, dialog boxes, and pull-down 
menus. 

* Convert between various file formats: 
TIFF, Postscript, PCX, IMG, GIF, MAC, PIC, PCL, MSP, 
Clipboard, Bitmap, and more. 

* View and edit image with full color support. 

e Print images to wide range of printers: 
LaserJet, Postscript, and mors. 

With each purchase, you receive free upgrade and support. Only 

$129 + $5 S/H! 


Halcyon Software 10297 Cold Harbor Ave. 
Cupertind, CA 95014 tel: (408) 257-0812 fax: (408) 257-2012 


Inquiry 720. 


POPULAR HGRAPH 


SCIENTIFIC 2D & 3D graphic routines for ІВМ РС, VAX, 
SUN and Macintosh. Powerful, easy to use. Multiple 
fonts, device and machine independent. Uses max 
resolution. Links with FORTRAN, Pascal, C, Modula-2 
and QuickBasic. $119.00 

Custom software development. 
UGraph—the graphics editor available now! 


HeartLand Software, Inc. 


234 S. Franklin, Ames, ІА 50010 
(515) 292-8216 


Inquiry 721. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PriSc key to make quality scaled BREW 
or color reproductions of your display on any dot matrix, 
inkjet, or laser printer (incl. Postscript) in up to 64 shades 
of gray or 256 colors. GRAFPLUS supports all versions 
of DOS with IBM (incl. EGA, VGA, Super VGA), Her- 
cules, or compatibile graphics boards. Linkable/OEM 
versions available. $49.95 


Jewell Technologies, Inc. 
4740 - 44th Ave. SW, Seattle, WA 98116 
(800) 359-9000 x527 (206) 937-1081 


Inquiry 722. 


FORTRAN PROGRAMMER? 


Now you can call 2-0 and 3-0 graphics routines within your | 
FORTRAN program. 


GRAFMATIC: screen routines $135. 
PLOTMATIC: plotter driver 135. 
PRINTMATIC: printer driver 135. 


For the IBM PC, XT, AT & compatibles. We support a 
variety of compilers, graphics bds., plotters and printers. 


MICROCOMPATIBLES 


301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA 
(301) 593-0683 


Inquiry 723. 


SOFTWARE/GRAPHICS | 


GRAPHIC TOOLS LIBRARY 


XGLIB: Blazing Fast. User coord., Thick lines & arcs. Potygon 
Engine. Figure drawing. Splines. Text scale, rotate, Keyb, Mouse. 
Plots, charts and presentation graphics. Screen print. $99. 


PC. VDI: Display and Printed graphics. Outline font factory. 


Pan, Scroll. Includes XGLIB, NO ROYALTIES. Take NOVA 
PRINVIEW test. $395. ANSI comp. "C", PASCAL, FORT., MS 
QBASIC & BASIC. 


NOVA INC. 
2500 W. Higgins Road, #1144 CALL 708-882-4111 
Hotiman Estates, IL 60195 FAX 708-882-4173 


Inquiry 724. 


IMAGE TOOLS LIBRARY 
SCANPRO: Fast Image Graphics. Image Capture. Animation, 
Bitbit, Scale up-down, Rotate, Mirror, Tile fill. Scroll. Data 
base. Text & Line draw. Pop-ups. Scaled Print/plot. EMS sup- 
port and 149 funcs. A better package for .PCX file handling. 
5148. ANSI Comp. Most “С”, PASCAL, ҒОНТ., MS BASIC. 
PCXIO: Source Library avail. in “C“/Assembler for read/write 
& display of .PCX files. $295. 


NOVA INC. 
2500 W. Higgins Road, #1144 CALL 708-882-4111 
Hoffman Estates, IL 60195 FAX 708-882-4173 


Inquiry 725. 


VGA ColorWorks" V2.1 
Image editor specifically designed for VGA. Import/export 
TIFF, PCX, TARGA images. Edit with over 250,000 colors, 
complete geometrics, patterns, special effects-tint, shade, 
blend, mask, fountains, cut/paste, multi-zoom-much more, 
List of features would fll) a page. Incl. 20 fonts, drivers for 
PostScript, HP-LaserJet-64 grey levels, HP-PaintJet-4096 col- 
ors, Epson LO/FX-16 grey levels. $39-$49, 30 day guarantee. 


SPG Inc. 
PO Box 171008 Hialeah FL 33017 
(305) 362-6602 


Inquiry 726. 


GRAPHICS LIBRARIES for 
C, FORTRAN, PASCAL & QuickBASIC 
е Supports VIDEO, PRINTERS & PLOTTERS. 
• Linear, log, polar, smith, bar & pie charts. 
“ Scalabte fonts, line types, markers. 
* Multiple plots on a page. 
* Over 100 routines with (ull source code. 
“ 240 page manual. No royalties. 


491-2 
529500 o utrasopt 713) 491-2088 


10506 Permian Dr. е Sugar Land, TX 77478 
Inquiry 727. 


PRINTED GRAPHICS 


The GraphLink" Printer Graphics Toolkit lets your Tur- 
bo Pascal programs build and print graphics at the 
printer's resolution! 80+ routines emulate Borland 
Graphics Interface. Supports the most popular laser and 
dot matrix printars. Only $125 ($250 for Professional ver- 
sion)! Soon for TC, MS-C, Quick C. 


VISITECH SOFTWARE. 
D5 3807 Ridgewood Ct., Pittsburgh, PA 15239 
(412) 733-4775 


SOFTWARE/LANGUAGES 


DRUMA FORTH-83 
Break the 64K barrier without speod/space penalty. 
Powerful, attractively priced. '83 Standard. 


* 1Mb4- automated memory management 


е Full OS interface, extensive utilities 
• On-line documentation, ASCIl/block files 
е Other products: windows, modules, profiler 
e IBM РС/ХТ/АТ А all compatibles 
FREE learn/utility disks offered: INQUIRE 


DRUMA INC. 


6448 Hwy. 290 East E103, Austin, TX 78723 


Orders: 512-323-0403 
Inquiry 728. 


BBoard: 512-323-2402 


THE BUYER’S MART 


MATH EDITING ron THE РС 


= Ра 
Xj = li. Ге Н) + (жес! 


е MathEdit constructs math equations to be inserted into 
WordPertect, Word, WordStar, and others. 

* WYSIWYG interface—no codes need to be learned. 

е MathEdit—$199 


K-TALK талата" ә 


COMMUNICATIONS (614) 294-3535 


Inquiry 729. 


MATHEMATICIANS—ENGINEERS 


Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and curl? 
How about a peek into the fourth dimension? 
Cail or write for information on our latest PC 
and Macintosh software. 


Lascaux Graphics 
3220 Steuben Ave., Bronx, NY 10467 
(212) 654-7429 


Inquiry 730. 


DERIVE® 
A Mathematical Assistant 


Makes math more inspiration and less perspiration! 
Combines the power of computer algebra with 2D & 
3D plotting and a friendly menu-driven user inter- 
face. Does equation solving, caiculus, trigonometry, 
vector & matrix algebra, and more. Dertve requires 
a PC compatible computer & 512K memory. 


Soft Warehouse, Inc. 
3615 Harding Ave., Suite 505, Honotulu, НІ 96816 
808) 734-5801 


Inquiry 731. 


SOFTWARE/MEDICAL | 


Medical Systems with ECS 


PPM offers a complete line of medical software ranging from simple 
insurance claims processing lo comprehensive A/R management. 

PC CLAIM PLUS-claims processing with ECS to over 100 major 
insurance carriers-30-day money-back guarantee 
THRESHOLD-complete АЈА, patient billing, comprehensive practice 
management statistics 

CLAIM NET-Nationwide electronic claims clearinghouse transmits 
claims to over 100 insurance carriers 

Sottware prices start at $459.00. Dealer inquiries weicoma. 


Physicians Practice Management 
350 E. New York, Indianapolis, IN 46204 
800-428-3515 317-634-8080 


Inquiry 732. 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 


SOFTWARE DEVELOPERS & POWER USERS 
Сіл binders & slipcases like IBM's. Vinyl binders, baxes, and 
folders in many sizes. Disk pages, envelopes, & labels. Low 
Quantity imprinting. Bulk disks, Everything you need to bring your 


software to market. Disk and binder mailers. Much more! Low 
Prices! Fast service. Call or write Юг a FREE CATALOG. 


Anthropomorphic Systems, Limited 
376-B E. Saint Charles Rd., Lombard, IL 60148 


1-800-DEAL-NOW 312-629-5160 
Inquiry 733. 


SAVE SAVE SAVE SAVE 


LET'S TALK PACKAGING 


From Disk Labels to Manuals to Shipping 
Boxes—We are a complete packaging service. 


Everything you need to market your software. 
Call for our free catalog. 


SOFCOM Printing and Packaging 


10305 Reading Rd., Cincinnati, OH 45241 
513-563-7136 


Inquiry 734. 


SOFTWARE/PRINTING 


PRINTER GENIUS 


Powerful memory-resident printer management * Con- 
trol printer features from menus or within documents 
e Print spool4o-disk files or memory е Background print 
* File & directory browse * Edit small text e and тоге... 
* User friendly pop-up screens е 92-раде manual • 


Preset for ali printers « Completely flexible « PC 
MS-DOS © $89 + $4 S/H * VISA/MC 


Nor Software Inc. 
527 3rd Ave., Suite 150, New York, NY 10016 


(212) 213-9118 


Inquiry 735. 


. SOFTWARE/SCANNERS 


Optical Character Recognition 
Stop retyping: PC-OCR" software will convert typed or 
printed pages into editable text files for your word processor 
Works with HP ScanJet, Panasonic and most other scam | 
ners. Supplied with 18 popular fonts. User trainable: you 
can teach PC-OCR™ to read virtually any typestyle, inci. 


foreign fonts. Proportional text, matrix printer output, Xerox 
copies OK. $385. Check/VISA/MC/AmExp/COD 
Essex Publishing Co. 
PO. Box 391, Cedar Grove, NJ 07009 
(201) 783-6940 


Inquiry 736. 


SOFTWARE/SCIENTIFIC 


MATFOR 
UNMATCHED VALUE FOR NUMERICAL COMPUTING 
An interpreter with over 350 functions for linear algebra, matrix 
decompositions, calculus, nonlinear equations, optimization, 
differential equations, graphics, statistics, contra’ systems 
analysisdesign, signal processing and more, Comprehenshe, 
stand-alone, extendible package. $150 ІВМ/АТ compatibles. 


Computational Engineering Associates 
3525 Del Mar Heights Rd., Suite 183, San Diego, CA 92130 | 
(619) 259-8863 


Inquiry 737. 


C Scientific Library 


Create customized scientific and engineering tools with this com- 
prehensive library of 600 functions including linear algebra, eigen- 
systems, matrix computations, time series, smoothing and filtering, 
atatistics, regression, linear and integer programming. nonlinear 
systems, optimization, differential equations, curvefiting and 
graphics. Superior documentation. Usable, encapsulated, modular, 
rellable, mature, and affordable. Several licensing and system op- 
tions are available starting at $295. Request on company letterhead 
or send $5 (retundable on purchase) for 50-page CSL Buyer's Guide. 


Eigenware Technologies 
13090 La Vista Drive, Saratoga, CA 95070 
(408) 867-1184 Fax: (408) 867-6575 


Inquiry 738. 


free catalog! 


px. 


Scientific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo + MS C, MS Fortran, Basic 
Send for FREE catalogue of software tools for Scientists and 
Engineers, Includes: Scientific subroutine libraries, device 
independent graphics libraries (including EGA, HP plotter 
and Laserjet support), scientific charting libraries, 3-D plot- 
ting library, data acquisition libraries, menu-driven process 
control software. Versions available for a variety of popular 


languages. 
Quinn-Curtis 
1191 Chestnut St., Unit 2-5, Newton, MA 02164 


Inquiry 740. 
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SOFTWARE/SORT | 


ОРТ-ТЕСН SORT/MERGE 


Extremely fast Sort/Merge/Select utility. Run as an MS- 
DOS command or CALL as a subroutine. Supports most 
languages and file types including Btrieve and dBASE. 
Unlimited file sizes, multiple keys and much more! MS- 


DOS $149. OS/2, ХЕМІХ, UNIX $249. 
(702) 588-3737 


Opt-Tech Data Processing 
PO. Box 678 — Zephyr Cove, NV 89448 


Inquiry 741. 


If you can find better 
sort/merge/select software, buy it! 


Sortex 
Ultimate in performance and reliability 
30-Day Money-Back Guarantee 
Only $149.95 


Systemat Corporation 
231 N. Deerfield Drive, Walnut, CA 91789 
PHONE: 714 594 9567 FAX: 714 594 7984 


Inquiry 742. 
. SOFTWARE/UTILITIES 


EZ-COPY PLUS" 

The Ultimate Diskette Duplicator for the PC you already own! THIS IS 
SOFTWARE ONLY—new hardware usually not required! Great for 
publishers, developers, MIS directors, etc. 2X+ faster than DOS Read 
diskette once, then, quickly & accurately mass duplicate 5.25" & 3.5” 
disks on your own PC/XT/AT/eic. Formats, copies, verifies, optionally 
serializes, in 1 smooth operation. Save images to HD, more. Replaces 
dedicated hardware worth $1000s.— Only $129-- s/h, Evaluation disk 
is $5--s/h. © 


EZX Publ.,Box 58177-B0390, Webster, TX 77598 
Orders (У/МС/АХ) & Brochures: 1-800 е US EASY X 
INFO: 1-713-280-9900; BBS: 280-8180; FAX: 480-0525 


Inquiry 743. 


2 SOFTWARE/VOICE 


MULTI-VOICE? TOOLS 
MultiNoice Tools is a complete development Toolkit for Turbo 
Pascal to access all the features of the WATSON or DIALOGIC 
Speech Boards. It is also a high level library of procedures 
to build MULTI-LINE VOICE RESPONSE systems in minutes. 
A powerful TELEPHONE ANSWERING program is given as 
an example with source code. 

DIALOGIC 599$, WATSON 99$, Visa/MC 


ITI Logiciel 
1705 St. Joseph E, Suite 4, Montreal, PQ, Can. H2J 1N1 
(514) 861-5988 
We can also write your Voice Response application programs. 


Inquiry 744. 
SPEECH SYNTHESIS 
SPEECH SYNTHESIS CHIP 


Want the most advanced phoneme synthesis chip 
available? One flexible enough to generate speech, 
music and sound effects. . .yet low cost and remarkably 


easy to use? The ARTIC-263 is all of this and more. . .а 
versatile, high-quality, phoneme-based, speech syn- 
thesizer circuit contained in a single, monolithic, 24-pin, 
CMOS integrated circuit. 


Artic Technologies 


55 Park Street, Troy, Michigan 48083 


Phone: (313) 588-7370 


Inquiry 745. 


STATISTICS 


NEW STATISTIX" 3.0 


PC Magazine Editors Choice! 
* Superb Data Management * Excellent manual 
* Easy to use * Fast, free support 

“ Range & Depth of Statistics 


Buy the BEST for Уз the price of the competition | 


CALL 612-631-2852 Now 


No-risk 30-day money-back guarantee 
Analytical Software, вох 13204, Roseville, MN 55113 


FAX: (313) 588-2650 


Inquiry 746. 
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THE BUYER’S MART 


STATISTICS 


The BASS System" 


Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 400K (and costs only $399)! Free 


information: 


BASS Institute, Inc. 
P.O. Box 349, Chapel Hill, NC 27514 
(919) 933-7096 or BB: (919) 968-6755 (М,8,1) 


Inquiry 747. 


SOLO 3.0 from BMDP 


Popular statistics and excellent graphics for the PC. 
Quick and easy to use. For business professionals, 
researchers, or students. From the leader in statistical 
software for over 25 years. Top-notch support. 
Satisfaction guaranteed! $199 complete with 
graphics. Call today, VISA or MC. 


BMDP Statistical Software, Inc. 
1440 Sepulveda Blvd., Suite 316, Los Angeles, CA 90025 


(213) 479-7799 
Inquiry 748. 


STATA 


Stata 2.05 Now Available. More statistics, graphics 
and an all-new manuai. Still only $590. Quantity 
Discounts Available. New, lower academic price. 
$20 Demo. Call toll-free for more information. 


1-800-STATAPC 


Computing Hesource Center 
10801 National Boulevard, Los Angeles, CA 90064 
(213) 470-4341 


Inquiry 749. 


DBMS/COPY 
CONVERTS YOUR DATA INTO INFORMATION 


Now your favorite stat package can access any database. 
DBMS/COPY can directly convert any database or spreadsheet file 
(ORACLE, PARADOX, dBASE, LOTUS atc.) imlo any stat package 
file (SAS, SPSS, SYSTAT, atc.) and vice versa. The PLUS version 
allows sorts, selections, and recalculations. $195. 30-day quarantes, 
VISAVMC/AMEX/PO/COD. Call for free limited version. 


CONCEPTUAL SOFTWARE INC. 
PO. Box 56627, Houston, TX 77256 
(713) 667-4222 FAX: (713) 667-3FAX 
1-800-STAT WOW 


Inquiry 750. 


Which Statistic? 


Find out with Statistical Navigator™, an expert system 
to help select appropriate statistical analysis. Statistical 
Navigator suggests the proper analysis and explains 
how it fits your research objectives and assumptions. 
Version 1.1-$99.95+ S/H. VISA, MC, AMEX, PO, Checks 
accepted. 


The Idea Works, Inc. 


100 West Briarwood, Columbia, MO 65203 
1-800-537-4866 FAX 314-445-4589 
Outside USA 314-445-4554 


Inquiry 751. 


Designing Experiments? 


Designer Research" helps design efficient empirical research 
projects, controls extraneous variables and rules out com- 
peting explanations. Ensures internal, external, construct and 
statistical conclusion validity by recommending detailed and 
comprehensive design procedures. $99.95 s/h. VISA, MC, 
AMEX, PO, Checks accepted. 


The Idea Works, Inc. 

100 West Briarwood, Columbia, MO 65203 
1-800-537-4866 FAX 314-445-4589 
Outside USA 314-445-4554 


Inquiry 752. 


STATISTICS 


NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (ир to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant | 
analysis. Nonparametrics. Cross Tabulation. Graphics: 


histograms, box, scatter, etc. Reads ASCil/Lotus. Many 
new add-on modules. 


N CSS 


865 East 400 North, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 753. 


SCA STATISTICAL SYSTEM 
The only statistical software encompassing 
Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 
Available on DOS, OS/2 and Mac operating systems. 
Call today for more information 
Scientific Computing Associates 
4513 Lincoln Ave., Suite 106, Lisle, IL 60532, USA 
Phone: (708) 960-1698 FAX: (708) 960-1815 


Inquiry 754. 


StatPac Gold" 


StatPac Gold is the award-winning statistics and 
forecasting package that delivers. It's fast, flexible, 
easy to use and dependabie. Time-tested and loaded 
with features. You be the judge. Get the facts! Call 
for your FREE brochure. 
1-800-328-4907 
Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis, MN 55423 
(612) 866-9022 


Inquiry 755. 


SYSTEM SOFTWARE 


PC Compatible File System 
Ail "С; very portable, rommable. Add floppy & win- 
chester support to embedded systems, or transfer 
data to-from pc floppias or partitions from your OS. 
Full, high quality implementation. 

High quality CD-ROM interface software available 
too. 


etc bin systems 
20 Higley St., Groton, MA 01450 
(508) 448-9340 


Inquiry 756. 


UNINTERRUPTABLE POWER 


HOW TO PROTECT YOUR COMPUTER 
And Make it Last Longer 

FREE money-saving Itterature. What you need to know about UPS— 

uninterruptible power supply. How to get complete protection from 

power line problems. 350МА through 15KVA models from the world's 

largest manufacturer of single-phase UPS. 


Best Power Technology, Inc. 
PO. Box 280, Necedah, WI 54646 
(608) 565-7200 ext. 3852 
TOLL FREE (800) 356-5794 ext. 3852 
See our Ad on page 336. 


Inquiry 757. 


| UTILITIES | 


ACCUBACK—BACKUP SYSTEM 


Program features (all DOS Systems): 
" 100% byte by byte read verification 
* Supports absolute file matching 
* Purges to DOD standards 
» DOS restorable 


* Creates active archives that are directly accessible 
The most accurate backup system available, Special introduc- 
tory price: 57995 plus $4.00 shipping/handiing. 


AMER TECHNOLOGY SYSTEMS, INC. 
PT , 8700 SW 26th, Suite E, Portland Oregon 97219 
(503) 245-2948 FAX (503) 245-0846 VISA/MC 


inquiry 758. 


— THE BUYER’S MART 


| UTILITIES | 


COPY AT TO PC—BRIDGE-IT 3.5 
"CPYAT2PC" RELIABLY writes 360KB floppies on 1.2 MB drives, saving 
a slot for a second hard disk or tape back-up. Only $79.00 + S/H 


“BRIDGET 3.5" is a DEVICE DRIVER supporting 3%” 720KB/1.44MB 
drives tor PC/XT/AT without upgrading DOS/BIOS. Only $39.00 + S/H 
BRIDGE-IT 3.5 BUNDLED WITH iNTERNAL 1.44MB DRIVE AT 
$129.00 + S/H VISA/MCICOD UPS BR 


MICROBRIDGE COMPUTERS 

655 Sky Way Suite 220, San Carlos, CA 94070 

1-415-593-8777(CA) 1-415-593-7675 (FAX) 

1-514-845-0818 (CANADA) 1-800-523-8777 
0908-260-188 (UK) 


Inquiry 759. 


DELTA, the better text file comparison tool. Scrollable 
windowed presentations of file or directory comparisons, 
with a built-in editor window. Ideal for programmers! Re- 
quires DOS 2.0 or higher with at least 384K RAM. A 
hard disk is recommended. Order now. $79. 
DEMO available on our BBS 


OPENetwork 


POWER TOOLS FOR POWER USERS 


215 Berkely РІ. (B-1), Brooklyn, NY 11217 
718-638-2240 BBS: 718-638-2239 


Inquiry 760. 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
lype in the deleted file's name, Disk Explorer finds and 
restores it. Disk Explorer also shows what's really on disk; 
view, change or create formats, change a file's status, 
change data in any sector. MS-DOS $75 U.S. Check 
Credit card welcome. 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fi. 
Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 


COP YWHITE 


CopyWrite 

Removes 

Copy Protection 

No more diskettes, 
manuals or 

codewheels. 

1000's of products copied. 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl, Dept B. 
Toronto, Ontario, Canada M4Y 152 
(416) 961-8243 Fax (416) 961-6448 


Remove Hardware Locks 
Software utility allows for the removal of hardware locks. 
Don't wait for your lock or key device to fail or be stolen. 
Following packages available: 

CADKEY $99.00 PCAD $199.00 
Microstation $99.00 Personal Designer $199.00 
MicroCadam $99.00 SmartCam $99.00 
Call for other products. Visa/MC Welcome 


(204) 669-4639 
SafeSoft Systems Inc. 
191 Kirlystone Way, Winnipeg, MB, Canada, R2G 386 


Inquiry 761. 


AppleWorks — IBM 
CROSS-WORKS 2.0 transfers both ways be- 
tween Apple lle/Iic/Ilgs and IBM PC/XT/AT/PS-2 
& compatibles. Exchange AppleWorks with 
Microsoft Works, WordPerfect, Lotus 1-2-3, 
and dBase III/IV! Included cable plugs іп serial 
ports for 19,200 baud transfers. Easy menu 
operation. $99.95 {+ shipping). 

Phone (919) 870-5694 for free info packet. 
SoftSpoken Co., PO Box 18343, Raleigh, NC 27619 


Inquiry 762. 


UTILITIES | 


Why You Want BATCOM! 


BATCOM is a batch file compiler that transforms your 
.bat files to .exe files to make them faster. BATCOM ex- 
tends DOS with many new commands so you can read 
keyboard input, use subroutines, and much more. In 
addition, BATCOM protects your source code. No 
royalties! Only $59.95. Order today! 


Wenham Software Company 
5 Burley St., Wenham, MA 01984 


(508) 774-7036 


Inquiry 763. 


WORD PROCESSING 


We can read 130 languages 
from Armenian to Zulu 
Use SPOT OCR Software with an image scanner and your 
PC to read 130 foreign languages, typed pages, typeset 
material, magazines and books into standard text files. 
Flagstaff Engineering can provide any OCR solution. Call 
today to discuss your application! 


Flagstaff Engineering 
1120 Kaibab Lane, Flagstaff, AZ 86001 


(602) 778-3341 
MasterCard—Visa—American Express Accepted 


Inquiry 764. 


FARSI / GREEK / ARABIC / RUSSIAN 


Hebrew, all European, Scandinavian, plus either Hindi, Pun- 
jabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or ІРА. Full- 
featured multi-language word processor supports on-screen 
foreign characters and NLO printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add't for laser; $19 demo. S/H in U.S. incl'd. Req. PC, 640K, 
graphics. 30-day Guarantee, MC/VISA/AMEX 


GAMMA PRODUCTIONS, INC. 
710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401 
213/394-8622 Tix: 5108008273 Gamma Pro SNM 


Inquiry 765. 


DuangJan 


Bilingual word processor for English and: Armenian, 
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati, 
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil, 
Telugu, Thai, Ukranian, Viet, ... Only $1094 $5 s/h 
(foreign + $12 s/h). Font editor included. For any IBM 
compatibles with dot-matrix & LaserJet printer. Demo 
$9+$1 s/h. Уіза/МС i 


MegaChomp Company 
3438 Cottman Ave., Philadelphia, PA 19149-1606 
(215) 331-2748 FAX: (215) 331-4188 


Inquiry 766. 


PC-Write 3.0 — Shareware 


Fast, full featured word processor for ІВМ PC. Now edits 
large files & multiple columns. Also spell check, mailmerge, 
networking, ASCII, and macros. Easy-to-use, optional menus. 
Supports 500 printers incl. lasers. Software, guide and 
tutorial on disk: $19. Registration with manual, support 
newsletter and 2 free updates: $99. 


90-day money-back guarantee. VISA/MC. 
Quicksoft 1-800-888-8088 
219 First Ave. N., 8224-ВҮТС, Seattle, WA 98109 


Inquiry 767. 


YOUR SALES MESSAGE 


about the special computer product or service 
that you provide belongs in print. 


THE BUYER’S MART 


can help you reach computer professionals and 
produce valuable inquiries for your company! 


Call Brian Higgins for more information 
603-924-3754 
Inquiry 768. 
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LASER TONERS 


CANON LBP Mark I Series ..... 8 49 5 


HP Laserjet & Plus ................... 


APPLE LaserWriter H Series ... 
CANON LBP Mark П & Ш ..... 95 
HP Laserjet П Series ................. "1 


CANON LBP 4 Series ............. - 


Фьебвбаввевевкбеввеввевсаввге 


рФввавакотоеразавнаһев 
VOOR HERO REDT STORED 


»"74«99e60a0a04244€9 297593 


RICOH TONER 6000 ................. | 
RICOH OPC 80, 81 or 150 ....... 135.00 
KYOCERA Е1000Ү & F1010 .. 24.50 
KYOCERA F2010 & ЕРВ-01.. 2450 


PO BOX 10247, WILMINGTON, DE. 19580 


OKLAHOMA ШЕН ЕИБ: 


PO BOX 1674, BETHANY, OK. 73008 
NEVADA 1-800-621-6221 


PO BOX 12396, LAS VEGAS, NV. 89112 


Minimum order $20.00 " No Surcharge on VISA 
MASTERCARD." COD orders add $3.00. UPS 
Surface shipping add $4.00 per each 100 Disks 
( First Class US Mail delivery add 9% extra ) 

All Prices are subject to change without notice. 


есть FAX 
Hm fenton) ( 405 ) 495-4598 ' 
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@ Diagnose comm problems 
@ Install new equipment 
Ф Determine baud rates 
@ Reduce development time 
@ Troubleshoot faster 

© SDLC. HDLC. Х.25, BISYNC @ Parity & CRC check 

€ 40 hours on 9v battery € 2K buffer with printer dump 
Bises shows you bidirectional data in ASCII, EBCDIC, or Hex for async and sync 
бала lines at baud rates from 300 to 38400 baud. Now find your comm problems 
in minutes instead of hours! "— 
Call (212)662-6012 or Fax (212)678-6143 » 
MEASUREMENT & CONTROL PRODUCTS, INC. p 
415 Madison Avenue. 22 Fl.. New York, NY10017 | 


300-9600bps MODEM $299 
%95-21005 ate PRODUCTS...30 DAY FREE TRIAL 


The SPEEDMODEM ТМ |5 a knock out for value and performance. It 
features DYNAMIC IMPEDANCE STABILIZATION™, DIS™, (patent 
pending). DiS improves signal quality, assuring maximum speed and 
data integrity. DIS is renowned for superior performance where other 
modems fail. All products are internal IBM cards, made in USA, 5 year 
warranty. /f you aren't totally satisfied, return within thirty days for 
full refund ! DISisIT with DIS no DIS 


e SPEEDMODEM 300-9600-bps $299 

• SPEEDMODEM + FAX -9600 $399 

• FAX-9600 fullfeaturedhighspeedfaxcard $299 

• 2400-4800-bps MNP-5 MODEM $193 $169 
* 2400-bps MODEM withSENDONLY FAX $159 

" 2400-bps MODEM $119 $95 

” FREE$69 EASYCOM™SOFTWAREwithmodem 


March 89 p102 BYTE MAGAZINE* 
"Real deal...worked fine...quite а bargain’ 


CompuCom 
Corporation 
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VOICE MASTER КЕҮ?: 
VOICE RECOGNITION & SPEECH RESP! 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COME 


VOICE MASTER KEY 
О VOLUME 
POWER чы ON ч, in 
^ а 


үм LPT AUTO нісін 


FUNCTION MIRE SELEC) 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 

compression levels. A four-voice music synthesizer is included also! 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once--more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-clad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S. 
Patent 4,812,847). Headset microphone, printer cable, 9 voit AC adapter (110 volt 
UL/CSA listed), and comprehensive user manual included. 


QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 


ORDER HOTLINE: (503) 342-1271 Mon-Fri, 8 AM to 5 PM PST 
Visa/MasterCard, company checks, money orders, CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available. 

30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 
CALL OR WRITE FOR FREE PRODUCT CATALOG 


COVOX INC. 


675 Conger Street 
Eugene, Oregon 97402 


FAX (503) 342-1283 


TEL (503) 342-1271 
BBS (503) 342-4135 | 


ADVANCED COMMUNICATIONS 
PRODUCTS 


SEALEVEL SYSTEMS PROVIDES THE EXACT COMMUNICA- 

TION CARDS YOU NEED. THERE ARE MANY PRODUCTS TO 

CHOOSE FROM, INCLUDING SOFTWARE DRIVERS AND 

DEVELOPMENT TOOLS. 

PRODUCTS: 

« 1, 2 OR 4 PORT RS-232 AND RS-422/485 BOARDS. 

e CURRENT LOOP SERIAL INTERFACES. 

e HIGH SPEED SYNC ME SDLC] AND ASYNC WITH DMA. 

e RS-530 AND V.35 INTERFACE BOARDS. 

« DIGITAL AND RELAY 1/0 BOARDS. 

e DISKLESS EPROM BOARD WITH PROMKIT' SOFTWARE 
BY ANNABOOKS. 

• NEW LAP-TOP ADD-ONS! “ MADE IN THE USA 

e DELIVERY FROM STOCK |. .* 

e SATISFACTION GUARAP =. 


SEALEVEL SYSTEMS ІМС. 
PO BOX 1808 
EASLEY, SC 29641 


[803] 855-1581 
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DISC DRIVE REPAIR SPECIAL 


о a Flat Rate SPECIAL SHIPPING YOUR DRIVE POR REPAIR 
10-19 mb $99 89.10 Pack your drive carefully and weil 
protected in a sturdy shipping box. include 
20-29 mb $125 112.50 with the shipment a note with your name, 
30-39 mb $150 135.00 address, daytime telephone number 


40-49 mb $175 157.50 anda brief description of the problem with 
50-85 mb nid — isa 
86-120 mb $275 247.50 WE DO DATA RECOVERY 
121-150 mb $325 325.00 CALL FOR QUOTE 
151-275 mb $425 425.00 FLOPPY DRIVE REPAIRS 
276-380 mb $495 495.00 525"&35".$45 8'.$135 
TEST & EVALUATION $25 VALID THROUGH 3/31/90 


DISC DRIVES SALES 


XT/AT HARD DRIVES 


чоеаваава 


raser oe CPV .,........,1:10| FW CREE т:%9%% 5.2. 


CN es Lee zo. З | BOMB occ: 
5.25" ....... 720К avbTMTUCI CT 49 | ЗО MB ............ гөй, SEDIT -. .195 
желт ities. 1.2mb -= Fel. cime 89 | 42MB ...... eat unu. M ӘТБ 


__КІТЗ РОА ІВМ АТ а COMPATIBLES | енен. Se 
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SCSI HARD DRIVES 


250 MB ............ ESDI аен 1695 | 20 МВ $225 | 85 МВ $495 
320 МВ .... . ESDI ..1995 | 30 MB 265 | 147 MB 1495 
po '! 001775 ..............!.. ................. $185 

Cs a.a citis dipende nce 225 NOVELL SUBSYSTEMS 


ЭЧЛАВ/б5М@›....›--›---әзэзз»шшизае зә»... - 


vemasaut34TYi hdébàay"uuUvitosv)uwecenaaecav 


48MB/36MS ................. —— 
THOUSANDS OF DISC DRIVES IN STOCK 
We Feature Technical Support for Everything We Sell 
We Specialize in Disc Drives — Ask for Our Brochure 
jb 


[oc Dc е y 
TECHNOLOGIES, INC. TEL 818 « 709 • 6400 
FAX 818 • 341 » 2935 
5105 Maureen Lane Moorpark, CA 93021 


казак. за веж ау ууа зу за К раве 
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OVERLAND DATA will bring 
out the genius in you when it comes 
to connecting your PC to the mini/ 
mainframe world. We were the first 
company to connect 9-track to PCs, 
and we are still the leaders with the 
largest installed base worldwide! 
Call the experts . . .ODI! 


* Upto 15 MB per minute 

* PC/XT/AT/386/PS2 & Compat. 
* DOS, XENIX, UNIX, NOVELL 
• 800, 1600, 3200, & 6250 BPI 

• Outstanding customer support 

• 24-hour delivery available 

* Cipher, Anritsu, Qualstar & M4 


(TU Overland Data 


(ЛЛ “Experience Makes Тһе Difference” 


1-800-PC-9TRAK 


5600 Kearny Mesa Road * San Diego, CA 92111 
TEL: 619/571-5555 • FAX: 619/571-0982 • 800/729-8725 
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Micro Macro Mundo Inc. 
7204 NW. 31 St., Miami, Florida 33122 


Phone: (305) 594-6950 Fax: (305) 594-3795 


Hard Drives Computers & Access. Clones Accessories 

Seagate: Everex STEP 286 & 386 XT Case w/turbo/key 35 
ST225 20MB kit — 218 from only 1399 150 watts P/S 35 
ST-238 JOMB kit 232 АГ-Сіопе 12MHz 1MB AT Case regular size 58 
512511 40MB 28ms 297 1.2MB F/D,40MB H/D 101 keyboard 35 
ST-277R1 66MB 28ms 368 monitor, serial/para 1045 АТ 12MHz m/board 165 


ST-296N 85MB 28ms 474 XT 12MHz w/Everex XT Everex m/board 12 70 
ST-125 20MB 405 215 m/board, 360K F/D, Monographics w/print 27 
ST-125N 20МВ 28ms 265 768K RAM installed Colorgraphics w/print 27 
ST-138 JOMB 40ms 260 clock/calendar, monitor XT FDC 15 
ST-138R 30MB RLL 250 101 keyboard, p/port 465 W. Digital 1006У-ММ2 105 
514053 44МВ 28ms 285 Hardware: W. Digital 1006V-SR2 125 
57-4096 80МВ 28ms 532 Емегсот 24+ 149 DTC HD/FC AT 90 
ST-4144R 122MB 28ms 605  Evercom 24E+ 195 Clock Card XT 15 
57125 Р5/2 kit 20MB 285 Еуепах 48/96 BPS 239 386 Motherboards Call 
57138 Р5/2 Kt 30MB 315 Magic 1/0 AT 49 

ST-01 SCSI adapter 35 Magic 1/0 XT wiclock 39 Others 

ST-02 SCSI adapter 49 Paradise Basic EGA 86 (отршопе АТВ 595 
Kit-Controller & Cables Paradise Autoswitch 107 Computone АТ16 1150 
Maxtor Drives: Paradise Basic VGA 128 Н.Р. Laser liD 2995 
1085 71MB 655 Paradise VGA PLUS 161 Н.Р. 7475 1295 
1140 120M8 1179 Everex EGA Deluxe 86 Н.Р. 7440 905 
2190 160MB 1489 Everex VGA 16 bits 170 Н.Р. Deskjet PLUS 6/5 
4170 158MB 1015 RAM 3000 Deluxe gg Princeton Monitors Сай 
4380 338MB 1625 Samsung Fax 2010 595 We export to any country. 
8760 677MB 2579 Samsung Fax 1010 495 Call or fax us with your need. 
XT100S 96MB 619 Printers: Also in 220 volts. 

Other Drives: Epson from 185 | 

Miniscribe 9380E 1425 Panasonic from 168 Prices change every week. 
Imprimis 106MB 789 Н.Р Laser Jet Il 1595 This ad was placed a few 
Imprimis 182MB 1035 Н.Р. Laser IIP 970 months ago. 

Imprimis 209MB 1372 Monitors: 4 

Imprimis 383MB 1670 Monochrome 79 eae [en - Canon 
Imprimis 385MB 1980 CGA Goldstar 35 раак Com. Mi Оа 
Imprimis 766MB 3126 EGA Goldstar 315 lomega NEC Toshiba Кт- 
Micropolis 160MB WiC 1149 VGA Goldstar 365 оп Wyse Adic. Amdek 
Micropolis 330MB WiC 1893 Super VGA Goldstar 425 Citizen. Intel. Diconix, DCA 
Priam 330MB wicontr 2050 МЕС 3D 605 та Genicom,. Mieropotis 
Priam PS/2 338MB 1665 NEC 2A 484 і М 


Mitsubishi, Novell, Oracle, 


Priam PS/2 160MB 1089 Pacific Data, Priam, Princeton, 


More than 150 brands 


Priam for PS/2-ALL Call and 4000 items. Proteon, Svsaen. 3COM 
Western Digital Call Cail for your need in Dini, Mond hn Orchid 
1.44MB 3.5" w/kit 80 computer hardware or ETC | : : ' 
720K 3.5" w/kit 75 software. | 


Mon. thru Fri. 9 to 5 EST. VISA/MASTER No surcharge. 1 year warranty. Orders before noon shipped 
same day. Government & corp. Р.0.5 О.К. Full line Seagate & Everex products in stock. 


PC COMPATIBLE 
ENGINEERING 


Annabooks gives you the hardware, software, and firmware 
information you need to design PC-compatible systems fas- 
ter and better. And you have control of your design from the 
ground up -- our firmware and software products include 
source code! Plus all the utilities you need. 


AT BiosKit: an AT Bios with source code you can modify. With 
setup & debug. 380 pages with disk, $199 

XT BiosKit: Includes a К, 270 pages with disk, $99 

Intel Wildcard Supplement for XT BiosKit: Includes ASIC setup, turbo 
speeds, also useful with many other modern XT boards. 60 
pages with disk, $49 

PromKit: Puts anything in Eprom or SRAM; DOS, your code, data, 
you name it! With source on disk, $179 

SysKit: Here’s a debug/monitor you can use even with a brand Х 
Bios in your desktop. Runs in ROM or TSR in RAM. Includes 
source, of course. $69 . 

XT-AT Handbook: The famous pocket-sized book jam-packed with 
hardware & software info. $9.95 ea. or 5 or more for $5 each. 


Software tools: You need MS C & MASM 5.1 for modifying the Kit products. 


Mention this ad when you order any publication and get 
FREE; free XT-AT Handbook by Choisser & Foster! Hurry before we 
come to our senses and change our minds. 


in California 619-271-9526 


Annabooks 
12145 Alta Carmel Ct Suite 250-262 


San Diego, California 92128 = e 
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SIP & SIMM MODULES 
1 
512КІТ" ІВМ Р5/2 100п5 256K x 9 SIMM (2 each)... 
2MEGKIT' IBMPS2 100п5 1MEG x 9 SIMM (2 each)... 


41256A9A-10 262.144х9 


41256A9B-80 26 


421000ABB-10 1.048.576х8 
421000A9A-80 1,048,576х9 
421000A9B-80 1.048.576x9 


+ 


NEC V20 & V30 CHIPS. | 


Май Order Electronics - Worldwide 


2.144x9 80л5256К x 9 SIMM... 


80л5 1MEG x 9 SIMM 
Upgrade lor Models 30, 502 and 60 


7400 


СО4О 1 ЕЕЕ 
GDuUOES........—. 


ODI53.............. 


100ns 256K x 9 SIP m M oum 


100ns IMEG x 8 SIMM ............ 
80ns IMEG x 9 SIP p ary: 


"44.95 
49.95 
... 109.95 
. 124.95 
119,95 


= 


BSSSRBRSSEB 


t. 


Tm 


GOROG nere | 
СД 066$... еуен» à 
GUSUEB.... M 2 


CD4585... 


Replace the 8086 or 8088 in Your IBM PC and 


Part No increase lts Speed by up to 30% Price 
8.26 


0 (1OMHz) v20 Chip... Led НЫ 


UPD70108-5 
UPD70108-8 
UPD70108-1 
UPD70116-8 
UPD70116-1 


(5МН2) V20 Chi 
(ВМН2) V20 Chip... 


(BMHz) V30 Chip... 


0 (10MHz) V30 Chip .... — 


PARTIAL LISTING « OVER 4000 COMPONENTS AND ACCESSORIES IN 5ТОСКІ М CALL FOR QUANTITY DISCOUNTS 


38 BYTE * MARCH 1990 


жазтатантанууаа на онаа 


осо ----24 Hour Or 


280, 280А, Z80B, SERIES 


. 

- 

F g 

ч 

- 

* > 
H 

В 


MICROPROCESSOR COMPONENTS 


8000 SERIES Continued 


аа, ARE Sed TO RENT PRICE — 


der Hotline 
415-592-8097 —— 


8000 SERIES Continued 
Рап М.  Ргсе 


8286.10 (10M imt 5 95 


80287-3 (5MHz)....... 109.95 
80287-8 (BMH2) ....... 209.95 
80287-10 (10MHz)... 239.95 
80386-16 PGA......... 49.95 
80387-16 (16MHz)... 349.95 
80387-20 SM. . 399.95 
80387-25 (25MH2)... 499.95 
82284 (8МНх).............. 5.49 
82288 (8МН2).............. 6.95 
А DATA ACQUISTTION 
041СМ.............. 
oe EMHZ) — > ADCOBOBCON ............. 5.49 
Т тер : ADCOBOSCCN 375 
SEU Mo ADG1205CGJ-1 ..... 19.95 
E 8МН2) -— 129. 995 cnl M ae 
808. т 95 AY-3-1015D..0 7 495 
Pl 2.49 АҮ-5-1013А................. 2.95 
STATIC RAMS 6500/6800 
"а CO 68000 Series 
2016-12 20488 170.................................2222% 
2102 1024х1 3S0ns e 89 
2112 256х4 450ns MOS.... en, 49 
2114N 1024x4 —— 450г5.. pc cm — 0 
2114N-2L 10244  200ns Low Power.. En 149 
21614 1024x4 200ns (CMOS).... — 49 
5101 256x4 450ns (CMOS)... „1.95 
6116P-1 2048xB —— 10015 (16K) СМО, 3.19 
6116P-3 2048x8 15005 (16K) CMOS... 279 
6116LP-1 2048x8 —— 10015 (16K) LP CMOS. 3.59 
6116LP-3 2048х8 150ns (16K) LP MOS... 3.09 
6264P-10 8192x8  100пе|64К)СМ05...................6.75 
6264Р.15 8192048 15015 (64K) СМО5.......................4.95 
6264LP-10 81928 10005 (64K) LP CMOS.................. 6.95 
6264LP-12 — 81928 120ns(64K) LP CMOS................. 6.49 
6264LP-15 — 8192x8 150л5(64К||Р(СМО05................ 4.95 
6514 10244 350ns CMOS... ИИК 
42256101. 22,7688 — 100ns (256K) Low Power............ 10.95 
43256.15L — 32,768x8 150п5 (256K) Low Power. qued 9.95 
62256LP-10  32,768x8 10005 (256K) LP CMOS... „1195 
62256LP-12 32,7688 12005 (256K) LP CMOS.............. 11.25 
62256LP-18 — 32.768x8 15015 (256K) LP CMOS................ 10.95 49 
TMS4416.12 — 16,384x4 — 120ns.. „3.95 МС68010410........... 19.95 
ТМ54416-15 16358444 15015... co———— a MC6BO20RC 12B ...... 44.95 
4116-15 16,384x1 — 150ns (MM5290N- 2. lnscn 1,09 MC6B450L10............ 14.95 
4128-15 131,072x1 1505 (Piggyback)... сағын 660 МС68701. ................ 19.95 
4164-100 65,536х1 10008..............2.22.2.......,.2. MC68705P3S............ 15.95 
4164-120 65536x1 120пе. MC68705U38........... 17.95 
4164-150 65,536x1 150пв................... mmm ' MC68881RC16A .... 129.95 
41256-60 EEUU. ее MC68881RC20A .... 139.95 
41256-80 262 1441 DOSi iiin B V ——— ———* 
41256-100 262 144х1 100п6 .3. Commodore 
41256-120 2621441 1208. | EC. анч 
41256-150 2621441 — 150ns ij B seemed қық 
41264-12 64Кх4 120ns —— RAM h 6504A 4 75 
4146480 65,536х4 8015... ‚5. 6510. NN 
41464-12 655364 — 120ns... 395 6526......ш.......... 13.95 
41464-15 65.536x4 SONS comam m nA 4.59 6526A. ..... Е нша к. 14.95 
51258-10 262,144x1 — 100ns Static Column. aeniea 8.95 6545-1. 395 
511000P-80 1.048,576х1 BONS (1 Мед)... -— EM |202 PEG „ааа 6.95 
511000P-10 1,048,576x1 100ns (1 Meg) ... = mmo E |o AE 24.95 
514256P-10 262,144x4  100ns ^ id — ÀAU 5] 6572....... аман танай 2.95 
514258-10 262,144x4 100п5 Static olumn ылышы. 26.95 6581 (12V) ............... 12.95 
EPROMS ВБО2 —— ET 795 . 
Ml enr 2.95 
TMS2516 20488 45015 (25V). sse 445 : iR 4.95 
TMS2532 40968 45015 (SV) mere 809 Nur еденнің IE 
ТМ52532А 4096x8 45015 (12.5%)... 2,525 AR сеннен 4. 
TMS2564 8192x8 450пв(25У)... “695 y C^ llam 
TMS2716 2048x8 45015 (50, + 45У, ү. A... 649 30887201 77 : 
1702A 256x8 2К(15)... dimmi s AER Bk 
2708 102448 450ns.. — Pr - S| m 
2716 204848 450ns (25V)... 349 в 
2716-1 2048х8 350п$ (25У) POO AOR POP е уке TET ETE EET TESTER ECAP eR EEE 3.95 901227-02. Шаш» “ ' 15.95 
27616 2048x8 450п5 (25%) CMOS. Кезит 425 90120005 0700707 ү 
2732А-20 40968 20015 (21V)... 395 80148606 7 
27022 4096x8 450п5(25У)СМ05..........2222.2.. 4.25 di 
2764-25 8192x8 250п5(21\/)........................................3195 — o specs avaiable T 
2764h 20 119248 2006 (12.5%)... 419 e: (C-64) 
2764-2 81928 Ons (125V).. nn 349 | mama 
27064-15 819208 15015 (125V) CMOS... 495 74C/CMOS 
27128-20 16,384x8 20005 (21V)... ‚5.95 
27128.25 16.384x8 — 250ns (219)... .. 15.25 
27128A-15 16.384x8 — 150ns (12.5V).. 6.95 
27128A-20 163848 20005(125У).... ‚475 
27128-25 16.344Х8 250ns (21V) CMOS..... „5.95 
27256-15 3260x8 15015 (125V) 8.49 
27256-20 32.7688 200п5(12.5У/).................................8.49 
27256-25 3276848 25015 (12.5V).....e 4.95 
27025615 327688 1501 (12.5%) CMOS 725 74030... AB | 746244... 1,9 
270256.25 22.768х8 25015 (12.5V} СМ0О5..........................5.49 | 74074............49 | 740373.......1,49 
27612-25 65.536x8 250г5(12.5У) s 228 74C85......... 129 | 74С374.......149 
270512-15 65,536x8 150п5(12.5У) CMOS..... «S | TIONS... 29 | 74C911....... 545 
276512-05 65,526Х8 — 250ns (12.5V) СМО5.... o 7.49 74088.........149 | 740912.........7.95 
27C010-15 131.072%8 150ns (12.5V) CMOS (1 Meg) ......... 19.95 74090 pe || etal кі 
68764 бы e 450ns (25V) np en з — 14.95 74С151 шық 99 | 74С917 305 
68766- 192x8 350ns (25V { Enable)... 15.95 | "9 6 а | РЧА РР sene 
= Р UI m 740154.......295 | 740920.........3.95 
EEPROMS 74С157...... 149 | 74921... 249 
2816A-25 2048х8 250ns (9V-15V) 5V Read/Write ..... 5.49 "^m өзе % oe 
2817A 2048х8 350ns 5V Read/Wrile................ "m. e ala 3% 
2864A 8192х8 250ns 5V Read/Write (Pin 1, No ні 95 | 740162........ 25 | 740905.......4.95 
2865А 8192х8 250ns 5V Read/Write... .10.95 ! 74173... 25 1 746926.........5.95 


MISC. COMPONENTS 
o" CAPACITORS 
TM.i fpf @ 35V... .19 | ТМ4.7 4.7! 35V... .45 
TMt tnt Q 35V a .19 | TM6.8 6.8! Q 35V... 59 
TM2.2 22416 35V..., .25 | ТМ10 — 10pl ‚169 


POTENTIOMETERS 
Values available (insert ohms into space marked "XX"): 
5000, 1K, 2K, 5K, 10K, 20K, 50K, 100K, 500K, 1MEG 


43PXX 3/4 Wati i5Tum .99 | 63PXX 1/2 watt. 1Тит .89 D 


TRANSISTORS AND as 


SWITCHES v 
JMT123 РОТ, ОһОп 1.25 | 206-8 SPST,18-pnDIP 1,19 | 
МРС121 SPDT,On-Off-On 125 | М5102 SPST, Momentary .39 Ё 
D-SUB CONNECTORS 
DB25P Male, 25-pin 69 | DB25S Female, 25-ріп .75 


LEDS 
XC209R T1. Red............... .15| XC556G 115%, Green...... .17 
ХС556Н Тэ, Red............ .13| ХС556Ү T15* Yellow... .17 


IC SOCKETS 

Wire Wrap (Gold) Level #2 
Tah D  ———— 49 
12) 14УУМУ,...........0ӛ/...... .68 


Low Profile 


IBI ТИЙҮҮ... утэр» 
21|] 24ҮЧ\М.......................... 1.19 
23| 28WW.......... eese 1.39 
401 ,29| 40\/\\.......................... 1.89 
бейдегілі! Standard (Gold & Tin) & Header Plug Sockets Also Available 
+ ыы --- GNMGKDCÉL ONU a - LOLLUGDDÓD 
7AHC HI-SPEED CMOS 


PartNo, &—. Price 
ТаНС1?6 nonne .59 
74НС221 .. 49939b5b 9» 50949 VAR .B9 
74HC240 . 4%ь%40Һ696950496ее5%4064 58 
74НС244 ........................79 
7аНС2А5........................ 2279 
Lg RENE 49 
74HGB59 ..... ness 49 
74HC273 .. - M 


eppunatoyisaya 


74HC4511. ... 
74HC4514 . 
74НС4538 .... 


74HC174 


74HCTO00 
74HCTO2 
74НСТ04 
74HCTOB.., 
74HCT14.... 
74HCT32... . 
УЙ iU, іссе ; 

ei I Dienie rmi n 25 
74HCT138....... ӨТЕТІН .39 


ТЕНТ лане 
74НСТ174 .........,........... .18 
74HCT1 75 %95%9064941948%6819%ө il 9 
7АНСТ240 ...................... :69 
Ue .................... ‚ 49 
74НСТ245 .......... 49 
?7АНСТЗ7З ..,.................. .49 
ТАП ТЕЛА иь 39 


‚тле узат 


PartNo, 19 10+ 


TLOZ IGP ..... Ж. 69 .59 | DS14C88N... Mg 1.09 
TLO72CP ........... .79 .69 | LM14B9N... OT 49 45 
TLO74CN ............. 99 .89 | О514С89М... Im 1.09 
Т1081СР 59 49 9. 
TLOB2CP ёл... .59 .49 
ТОМСК т. 7 99 189 
LM307N........... 45 39 
LM30BN .............. 66 .59 
LM309K .............. 1.49 1.25 
LM310N 1.49 1.25 
MAIN ee 49 .39 99 
TY шышы 69 (59 
LM318N.............. 1.09 .99 .99 
LM319N 1.29 1.19 29 
LM323K E Ede 3.49 3.25 119 
"atii 39 :35 | LM2917N pn) .1.75 1,49 
93525 emere m "2 MC3470P .......... 129 1.19 
a тч 1-28 1:98 | MCMTBP ........ 3.95 3.75 
OMSK 1-58. 10) | MOSABGP-....... 129 1.19 
үү: йш 49 "$9 | MC3487P 7777129 1.19 
ГЕЗ47М№. 149 125 | LMS900N............ 49 .45 
a 69 59 
49 39 
59 49 
89 79 
99 89 
50 49 
89 .79 
(М385212 .. - 1-76 1.49 
LM386N-3........... .B9 179 
LM393N............. 45 . 
LF398N 
LF411CN ы... 
LF412CN ............. 
NE555V .. 
XRL555 ..... 
LM556N . 
LM565N 
LM566CN 
LM567V 
LM723CN 
LM741CN 
LM747CN ... 
LM1458N..... 89 
LM1488N... MC145406P ......295 


Circle 139 on Reader Service Card 


Now Available...Jameco's NEW Flyer 142 


Sony 3.5" 
720Kb 
Disk Drive 


a. — 


“ІВМ PC/XT/AT Compal 
* Double-sided, double-density 
* Documentation included 


MPF11 Disk Drive............. $49.95 
SMK 5.25" installation Kit for MPF11 ... $14.95 


Logitech ScanMan , 
Plus Scanner 


with 48 pages of Computer Peripherals & More! — — 


Jameco 32-Key Keypad 


Fully IBM Compatible for IBM PC/XT/AT & Compatibles 


Free! Concurrent 386 Disk Operating System 
Software Included 

Free! QAPLUS Diagnostic Software Included! 
Free! WORDSTAR EASY Word Processing 
Software Included! 

1Mb RAM Included, Expandable to 8Mb onboard, 
16Mb with optional expansion board 
8/16/20MHz Keyboard Switchable Operation 
AMI BIOS ROMs Included 

Fliptop Case w/200 Watt Power Supply 
MiniScribe 3.5" 40Mb ALL Hard Disk Drive 
1.2МЬ Floppy DSHD Disk Drive 


IES SEE IAEA 
am ua ЯШ а-ы, 
| ODDO gU 15% за 4 — 
А ье з ку Le Mun 


* Great for use with laptop computers as 
well as original ІВМ AT layout keyboards | 
* 12 function keys * Separate cursor 


22.0 Norton SI Ra ting Shown with VGA Option (not included) 


А keys * Tactile touch keyswitches • Soft- 
VGA M 2.5529. 

апа Місе 101-Кеу (Enhanced) Keyboard TE See Below)" — ware and manual included 

Scanner only: йй ЧЕ201 B... cornua =.: E 


“ІВМ PC/XT/AT "№ 


JE3550 20MHz 80386 Compatible Kit....................... 9 1299.95 


-4" Scanning Window — == 
" deal for DTP and IBM EGA & Multiscan Monitor Packages 


OHNE Programs Compatible 
PS sind Casesand ` Casper 14" EGA monitor and EGA card package 
SCANP scanner .......$219.95 Power Supplies (720 x 350 max. resolution) 


MSER serial Mouse 979.95 
MBUS mouse wiBus ..... $89.95 
MPS2 рс Mouse ......974.95 


| JE1059 EGA Monitor & EGA Card ..............$459.95 


Relisys 14" Multiscan monitor and EGA саға 
package (800 x 600 max. resolution) 


JE2057 Multiscan Monitor & EGA Card ....-ла.,ф050.95 


JE1030 


Prometheus 9600 Baud ed 
Modem 
2 и JAMECO ІВМ PC/XT/AT COMPATIBLE CARDS 
JE1035 ма! AT Power Supply — ЈЕ1043 360K/720K/1.2Mb/1.44Mb Floppy Disk Controller Card (PC/XT/AT) ....... $49.95 
9600E External 9600 Baud.... $699.95 JE2011 ^ VericalCase w/300W Pwr, Supp JE1050 Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT) ............ 
€ 9 ) | ЈЕ1052 Color Graphics Card w/ Parallel Printer Роп (PC/XT/AT) 
12008 internal 1200 Baud.......... $49.95 JE2012  Mini-Vertical Case w200W Pwr. Supply .... $149.95 ; 
JE201A врт, Dod JE1055 ЕСА Card w/ 256K Video RAM (PC/XT/AT) 
24008 internal 2400 Baud......... $99.95 кілдік алан | СС1500 Orchid 8-Вй VGA Card w/256K Video RAM (PC/XT/AT) 


JE2019 ғрТорВару AT Case JE1057 


JE1060 
JE1062 
JE1065 
JE1071 
JE1077 
JE1081 


8/16-Bit VGA Card w/256K Video RAM (PC/XT/AT) 

/О Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT) ........ $59.95 
RS232 Serial Half Card (PC/XT/AT) 

VO Card w/ Serial, Game and Parallel Printer Port (AT) 

Multi О Card w/ Controller & Monochrome Graphics (РС/ХТ) 

Multi VO Card w/ 360K/720K/1.2Mb/1.44Mb Floppy Controller (AT) 

2Mb Expanded or Extended Memory Card (zero-K on-board) (AT) 


IBM PC/XT/AT 
Compatible Keyboards 
La 


Average 
Speed | Format] Drive Alone | Controller 


$224.95 


W/8-Bit (XT) | W/16-Bit (AT) 


* AutoCAD 10 template and four-button aa 


cursor * Resolution: up to 1016 lines per 
inch • Accuracy: +.025" • Emulates three 
of the world's most popular formats 
* EEPROM allows custom configuration 


JCAD Digitizer Tablet ..$199.95 
Stylus Two Button Stylus ..... $39.95 


$339.95 


үлде out 
ҒКВ4700 101-Key Enhanced Layout 
with 12 Function Keys..... $69.95 
JE2016 111-Кеу Enhanced with Solar 
Powered Caiculator $79.95 
JE2017 104-Key Enhanced with Trackball 
(Місгоѕоћ Compatible) .... $99.95 


LE 


$249.95 
$249.95 


ета Hee) Anis Yet er 


$389.95 


М8450ХТ 


Ғіорру 


MOTHERBOARDS 
27 Disk Drives 


5429.95 


20MHz 386 ы ж. аз М > 
Only 5629.95! & Diskettes $699.95 1 m 
» All w/ ОК RAM Mitsubishi $1199.95 — ес 
е $1699.95 - QFA500 
JE3520 Pictured MF353B 3.5" 720Kb Internat Drive .. $99.95 


40Mb Tape Drive with up to 120Mb capability (includes one ТВ40 Tape) ........... $299.95 


C. LIII 
ИИ. оунан рет 150Mb Tape Drive with up to 500Mb capability (includes one ТС150 tape)....... $1049.95 


JE3005  Jameco Baby 8/12МНг 60286 (AT) $199.95 
JE3010 Jameco Baby 8/16МН: 80286 (AT) $299.95 
JE3011 Јатесо Baby 8/20МН2 80286 (AT) $389.95 
JE3025 AMI Baby 20MHz 80386...........$1199.95 


Toshiba 
356KU 3.5: 1.44Mb Internat Drive $109.95 


TEAC 
5.25" 360Kb Half Ht. .....- $89.95 E: 
$99.95 


ОҒА500 


FD55B 
FD55G  525'1.2Mb Half Ht........ 


Hard & Hard/Floppy Disk Controller Cards 


JE3026 AM! Full-Size 25MHz 8036....... $1899.95 рар арен ee ч MFM Hard RLL Hard MEM Hard/Floppy RLL Hard/Floppy 

" п р 10 b 
JE3028 Ami Full-Size 33МН2 80386....... 92299.95 222 = S же (рат Ас) Computer Type Part №. / Price | Part No. / Price | Part No./ Price | Part No. / Price 
JE3520 Jameco Baby 20MHz 80386 ........ 9629.95 DSHD  525'DSHD (1.2Mb) 8088 (PC/XT) @ 3:1Interleave XTGEN/$79.95 1004А27Х/589.95 JE1044/$109.95 


1003VSR2/$169.95 
1006VSR2/$189.95 


3DS 
3HD 


JE3525 јатесо Baby 25MHz 80386 ...... 
JE3533  Jameco Baby 33MHz 80386 ...... 


3.5" DSDD (720Kb) 
3.5" DSHD (1.44Mb) ........ 934.95 


80286 (AT)386 © 2:1 Interleave 
60286 (ATV386 @ 1:1 Interleave 


1003VMM1/$129.95 1003VSR1/$149.95 1003VMM2/$ 149.95 
1006VMM 1/$149.95 1006VSR1/$169.95 1006VMM2/$169.95 


1355 Shoreway Road 

Belmont, CA 94002 

24 Hour Order Hotline (415) 592-8097 

FAX's (415) 592-2503 or (415) 595-2664 
Telex 176043 - Ans. Back: Jameco Blmt 
Data Sheets - 50c each 


Send $2.00 Postage for a i1 80-Раде Catalog 


© 1990 Jameco Electronics 3/9 
IBM is a registered trademark of 
International Business Machines 


rN 
MasterCard | 


B CA 


Mail Order Electronics - Worldwide | Mail Order Electronics Worldwide — L3) 


> = утса 


ELECTRONICS 


$50.00 Minimum Order - U.S. Funds Only 

CA Residents Add 6.25%, 6.75% or 7.25% Sales Tax 

Shipping - Add 5% plus $1.50 Insurance 

(May vary according to weight and shipping method) 
Terms: Prices subject to change without notice. 
We are not responsible for typographical errors. 
We reserve the right to substitute manufacturers. 
MARKETING COUNSEIE Items subject to availability and prior sale. 

ee een Products pictured may only be representative. $ 

Complete list of terms/warranties is available upon request. 


24-Hour Order Hotline (415) 592-8097 - The Following Services Are Also Available Through (415) 592-8097 From 7AM - 5PM P.S.T.: 


< Customer жагуу Technical Assistance - es h ET А. other КЕ 
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Scottsdale Systems 


COMPUTERS 
Altos W/Xenix 
WYSE 386 25 MHz 
$3020 Model 2112.. 
2214 Model 2116...... 


SAMSUNG 
$2195 2-5508 & 12 MHz 
2-330 XT 10 MHz .. 


2-800 20 MHz 


MATH CO-PROCESSORS 


TERMINALS/MONITORS 


WYSE TERMINALS 18И TERMINALS 
299 IBM 3 Year тона... 


Wyse WY-BO Grn/Wht/Amber . .. 
Wyse WY-85 Green 


QUME 
QVT 101 Plus G/A/W 
QVT 119 Plus G/A/W 
QVT 203 Plus G/A/W 


Sony 1303/1302 ..,... 
Hitachi Super Scan 
WYSE MONITORS 


IMTEC 
ImTec 1256A/2611W 
ImTec 1453/14530 
ImTec 1455-N 


Call Scoltedale Systems today for quailty 
brand name products and axpart servita 
at competitive prices. 


SOFTWARE 


CAD SOFTWARE MULTI USER 
IMAGRAPH 1 Year Warranty CALL SCO Xenix 386 
DESIGN CAD $ 220 Concurrent DOS 386 10 User .... 


Ai! software sates ara final. 
LEASING 
AVAILABLE 


TURBO CAD .............. T 
| AutoSketch 2.0 ,.............. 

AutoShade 

AutoCad Animator 


69 
Antistatic Mouse Pad/Touch Раб. 


--біпсе 1980-- 


PLOTTERS 


CALCOMP 


1023 Artisan Pen Plotter. $3528 


| 1025 Artisan Pen Plotter. 


1043 Dual Mode . 
1044 GT WiPlot Mgr . . 

HOUSTON INSTRUMENTS 
DMP-52/52 MP . . $2423/2195 
DMP-61 . ,. $3158 
DMP-62 . ono 8885 
DMP- -81DL/620L . . 9669/4795 

IOLINE 
A&D/LP 3500 , 
A&D/LP 3700 
LP-3700-8 
LP-4000-1 
LP-4000-B к 
HEWLETT PACKARO 


. $2339 
2889 
3129 
3579 
3935 


CALL 
CALL 
‚.‹ CALL 
рә, CALL 
. GALL 
‚ CALL 
.. CALL 
CALL 
ENTER 


SP600 .. $599 


ROLAND DESKTOP PLOTTERS 
OXY-1100 .... A 
DXY-1200 w tit Paper ною 
DXY-1300 « £t Pape моа 

ROLAND DRAFTING PLOTTERS 
GRX-300 A-D Size $3579 
GRX-400 A-E Size... , $4589 

ROLAND FLATBED PLOTTERS 

1 Year Warranty 

DPX-2000 à Pen м Stani, 
DPX-2200 в Pen w Ex! Pape Hold 
DPX-3300 a Pen « Stan $3 

ROLAND TRERMAL PLOTTERS 
LTX-420 . $11.196 
LTX-320 8796 
LTX-120 ' . 2636 

ROLAND CAMM аны 1 
Software & Accessories CALL 


MURAL 
Mode! 7000 A-C 
Mode! 8000 A-D . 


$1899 
2059 
Model 9000 A-E 2829 
OPTICAL SCANNER 8 SOFTWARE 
Princeton Graphics LS-300 
Scanner 
Dala Copy 
Panasonic AS-505/506 


. CALL 
$1037/1315 


DIGITIZERS 


KUATA 
Lifetime Warranty On Kurta 15-1 
(5-1 12х12 w « Buon Puck Bust 


SW Pen... . 

(5-1 12x17 x 1? Button Pc Cordless o D. 
SW Реп. 

GTCO 

RITACHt 

LOGITECH MICE 

Hi Rez Serial . 

Hi Rez .. 

Serial. . 

Bus ..... 

Mouse Pad/Touch Pad.. 


9 5 Year Warranty on Genus Tablet , 


SUMMAGRAPHICS 
42x12 . 2 aan) 
12x18 
Cal Comp 23120-12x12 
Cal Comp 9100 Series 
Cal Comp 9500 Serres 

GENIUS TABLET 

e 12x12 Table Puck and Stylus e AuloCad 
Template and Menu File e Genius Menu 
Maker and Menu Library e Dr Genus 
Software e Adjustable Flip Stand 


6 e Transparent Cover-Sheet protects and 


secures the tempiate e External Power 
Supply e CasCAD It Cad Package e 
3299 


Сай for pricing on larger digitizers 


| Alps Allegro. . 


$ 875] 


1 BOGET ед 


mo UR 
TEM A 


Alps 324E 

Canon BJ-130E .... 

Panasonic 1191 

Panasonic 1180 ................ 
Okidata All Models .............. 
OTC All Models ................ 
Genicom All Models 

Toshiba Ail Models 

Citizen All Madels , . 

Diconix 150P/300P 


B 8-120-1 21.4 MB intemal 


VIDEO 7 


Video 7 V Ram 


MULTITECH SYSTEMS 
CALL 


NOVELL 
ARCNET 

е Coax Stariopology 
ә 16 Bit Coax 

TIARA ETHERNET 
e Lancard/E PC 8-Bit 

TIARA АЯСМЕТ 
e Lancard/A PC 
SYNOPTICS 

e 2500/2510 Workgroup 


LASER иа. 


345 QUME SCRIPT 10 
35 PANASONIC 4450 


IOMEGA 
Bernouill Box 
$ 895 
144-1 44 MB Intemal .......... 1094 
Prices do not include interípce. 


ALLOY 
P.C. Slave! 16N 
МИН EE + аыйл» е» 
Retriever 60............ TIT 


LAPTOPS 
TOSHIBA 
Т: 1000, Deluxe Canying Case, Diconix 
Printer, Cable $ 
SAMSUNG 


Samsung 286 


POWER PDK 
Oatashield . ALL 
Sale Power Systems . 

TrippLite 


TAPE BACKUPS 
Emerald шінші CALL 
Genoa . 
Irwin .. 


HARD DRIVES 
COC [MPRIMIS 
72 MB thru 600 MB 
Priam .,.,......... 


Cail for pricing on 
larger digitizers 


Scottsdale Systems € 1555 W. University Dr., Tempe, AZ 85281 


wm 
VISA 
Prices listed are for cash. MasterCard and Visa add 1.67%; AZ residents add 612% tax; add 3% lor C.O.D.; add 5% for Р.О. and international orders; all items are new with manufacturer's EBENEN 
warranty; Returned products subject to 20% restocking fee and in new condition in original packaging, with al! warranty cards, manuals and cables; No credit issued after 30 days from ,— 

date of shipment; We do not guarantee compatibility; Personal and company checks take up to 5 days to clear; Prices and specifications subject to change; Product subject to availabil- 


ity; al! applicable trademarks recognized and on file. 


ШІО5НІБА 
АРТОР 


Call for low lease prices 


T1600- 286/12Mhz T3100-286/12Mnz 


ж 20MB hard disk same as T 1600 with: 


Ж 1.44MB 3'^' floppy 


602-966-8609 


800-383-3199 


orders only 


714-898-8626 


customer service/foreign orders 


FAX: 714-891-1202 


* HiRes CGA gas plas- ae 286/12Mnz T5100-386/16Mnhz 


FAX 602-966-8634 


к==р 
EPSON FAX 


T.P.C. TELEPHONE 
PRODUCT CENTER 


“ ~ i 


Ж EGA backlit display ma display ж 40MB hard drive ж 2MB RAM 
* Battery/AC (no battery) Ж 2 expansion slots ж EGA gas plasma (lowest$) SFQU/SF200 5625/5799! 
Ж ]1.1ólbs. $25 15 ж EGA gas plasma Ж 110/220у SF 515 $1145 
ж 1МВ РАМ T510040Mb 53895 ШШЕ 
$2999 73100- 40МВ $2845 ж 1 44MB31 floppy 15100 100Mb $4599 ЕСД RICOH _ 
ПАМА Sa чш» СЕМ ж 100/220 nobo: T5200-386/20Mhz A ыр RICOHRFOOO 5048 
Ж 2MB ВАМ ax 
T1000 smallest laptop CANON Fax20 5725 RF920 $928 


183199 


Ж 2 expansion slots 


RICOH Fax 15 


$1029 


I ! CANONFax25 $1159" 

6.4 Ibs $595 COST TERM CCM ANON fox наты Fax 25 $1199 
* 2720K floppy T1200 HB | | Ж 1.44МВ 317" floppy RICOH Fax 35 $1395 
ж IMbRAM А ж 1їорру Ж 40MB hard drive With 40MB $4549 CANON Fax 350 $1795 RICOH Fax 65 $1495 
ж LCD backlit 2 ж 20MB Ж 2 expansion slofs — with 100МВ $4945 PANASONIC HAR | 

|ж Ване | hard drive ||. 1.44MB 312" floppy KXP 80 5548 Б Р | 

ad Ж VGA gas plasma PRINTERS КУЕ 120 5754 SHARP FO 230 5058 | 
| — Áó | printer 9335 PANAFAX UF 140 5699 
LASER PRINTER $3'785 ды ИЙЕ ЧАРА UF 140 5699 SHARP РО 550 61195 


Роде Іаѕегб $1195 | 


ZENITH LAPTOPS 
Minisport 2MB RAM $Call 
Supersport 184 $1299 
Supersport 184-2 $1899 
Supersport 286 20MB $2499 
Supersport 286 4OMB $2699 

| 3865X 40MB $Call 


| WEC LAPTOPS 
Ultralite 2MB $1695 
Prospeed 286 20MB $2795 
Prospeed 286 40MB 52995 
Prospeed 386 40МВ $3895 
$1765 М? 


COMPAQ 
SLT 286 20MB 
SLT 286 40MB 


Equity LT 20MB 
Equity LT 286E 


РС 4602 2 FD 


PACKARD BELL 286-20 
330 BYTE * MARCH 1990 


1002 FD 


| MITSUBISHI 

FREE 2400 MODEM/CARRYING CASE 
LAPTOPS 2" 
MP 286-220 1 FD, 
MP 286-240 1 FD, ЛОМВ 52098 


EPSON LAPTOPS 


PC 46411 FD, 40MB 
PC 5541 286 40МВ 


20МВ 51695 


LAPTOPS 
$3689 
$3999 


$1595 
Scal , 


SHARP LAPTOPS 


емі 


Жж 2KB RAM ы Batte 
EXP writer 311 24 pin 9 9 


HYUNDAI 
Super LT3 
Super 386S 
TEXAS INSTR. 
Model 12 286 20MB 
Model 25 286 20MB 
Model 45 286 40MB 


__MORE LAPTOPS 


$1745 
$Call 


$2599 
$3099 
$3399 


$2399 - 
$Call 


51195 ді ari »orttalia list $399 SCall 


$1695 
Ё . Fa mm 
Sun Out 
5 DOS 


PSION 


QRondwell 5200 + 


$Call 
$795 


"nz Jp Ly 


AD 300 


Murata 1400 
Murata 900 
Murata F30 
Guis 110/220v 
Nissei 303 


TOSHIBA 3200 
T3600 


13750 
Т.Р.С. 12603 Hoover St., B 
Garden Grove, CA 92641 


Terms: These aig (ya-parymént pices. Discover, VI BA MC COD а 2 
Wa acre pi Cashes; Checks 


PANAFAX UF 25051159 
PANAFAX UF 260 $1299 


MURATA 


$498 


TOSHIBA 
$825 


SHARP FO 510 
SHARP UX 110 
SHARP UX 350 


$635 
5489 
51349 


5299 


5998 В Complete РГ 
Ful Page 
5959 ІМІНШІБЕ sp қалыс 


Genie Scan w/OCR $599 | 


$1028 
$499 
$998 


FAX CARDS 


Quadram JT 9600 $399 
Quadram JT Fax- 
PORTABLE 
Complete PC 
Fax board 9600 


$329 


$399 
SCANNERS 


$499 
$595 


Chinon with OCR — SCall 


3". ima ЖТСЕТЕ LE 


ed (Тек me er SoS tees, Frese 
ai soles шю ы Гре lera renee, із 
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WeCan 
PC Do 
Wouldn 


Make Your 


S You Just 
elieve. 


Transform any personal computer from an 
ordinary data processing unit into a powerful 
resource for industry, academia, medicine, or 
even home. With our A-Bus system, your PC 
can sense and control the world around it. 

A combination of the latest developments 
in data acquisition technology and a unique, 


simple instrument switching to sophisticated 
motion control. 

The possibilities are virtually endless, but 
since your budget is not, A-Bus modules are 
sensibly priced and cost a fraction of what you 
might expect to pay. 

Any PC. Any project. Any budget. 


state-of-the-art modular design allows Why not discover what we can do for you? 
our PC to perform hundreds of "Abus » Allittakes is a phone call. Di 


nctions simultaneously- from 


1-800-221-0916" for our free catalogue. 


Because Your PC Is Smarter Than You Think 
Т ALPHA Procucts 


242-B West Ave., Darien, Connecticut 06820 


“Іп CT or outside US (203) 656-1806 or fax (203) 656-0756 
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Fill out this 
coupon and mail 
(or bring in) to 
receive your 
first issue 
IMMEDIATELY! 


Or call:— BY 
(612) 861-5555 1-800-937-1100 


Catalog of Computers, Hardware & 
Software 

Convenient . . . Order by Май! 
Inside . .. Money Saving Coupons 
Visit our Showroom 


Name 
Company 
Address 


City State — Zip 


Retum or РС. TRONICS  . 
Mail to: 1420 E. 78th Street 
Richfield, MN 55423 
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FOH IBM PC/XT/AT 


& PS-2 
"— 


* Mainframe to PC Data Transfer 

« High Speed Backup 

• All Software, Complete System 

• Service and Support, easy 
Installation 


call (B18) 343-6505 or write to: 


CONTECH Computer Corp. 
Р.О. Box 153  Tarzana, CA 81358 


CONTECH 
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33 MHz 80386 Motherboard 


Faster than the Everex Step™ 


8.3 MIPS! $2,099 (Ok) Qty 1 


Features: 

ә 64K/256K Write Back Cache е True 32-Bit Memory Exp. ta 16MB 

» Dual Read/Write Cache • Support 80387/Weitek 

• 100% Faster DMA Throughput © UNIX, 05/2 & Novell Compatible 
than Slandard AT * 1 Year Full Warranty 

• Transparent Refresh * Complete Documentation 


MIPS Cache Ok 4M 


386/33 B.3 256K 2499 2949 
386/33 8.3 64K 2099 2549 
386/25 6.2 64K 1399 1799 
386/20 4.9 64K 1199 1599 


Technology Power Enterprise, Inc. 


46560 Fremont Blvd #118, Fremont CA 94538 
Tel (415) 623-9162 FAX (415) 623-9462 
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GRABBERS 


e 
Қ, 
жуе 


| MODEL RESDLUTIDN a 

НАТ 256-4 256х258х4 495 

| НАТ 256-8 256x256x8 795 

НАТ 512-8 512 х 512х8 995 

НАТ 512-24 512 х 512 х 24 1995 

- IBM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except mode! HAT 256-4 

16 level gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 

RETURN OLD BOARD AND JUST PAY DIFFERENCE 


= HIGH RES TECHNOLOGIES 
== Н R PO. BOX 76 
zt LEWISTON, NY. 14092 | 


PHDNE 415-497-6493 


Have You Got Our Prices? 
Will You Pay Too Much? 


SCapyright 1899 A 5 T.S. 


as ® 
seen Tandy 


AER TY /1000 Hm | 


Prices include 3% pre-payment discount 
W Intel 80286 Microprocessor Gives You Extraordi- 
nary Speed and Processing Power 
Юй 640K RAM and 312" Disk Drive Ara Standard 
B NowSmartDrlvo'" Technology Provides Low-Cost 
Hard Disk Expansion (Get FREE installation) 


Sm, insured? 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $49/yr. covers: 
| * Fire * Theft * Power Surges 


* Water Damage * Auto Accident 
For information or immediate coverage call: 


1 -800-848-3409 


Local 1-614-262-0559 


On CompuServe, "GO SAF” 
On GEnie, “SAFEWARE” 


SAFEWARE, The Insurance Agency Inc. 
2929 М. High St., Р.О. Box 02211 
Columbus, OH 43202 
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FORT WORTH COMPUTERS 


AVI ROM 


For IBM-PC's & com: i. 
patibles, menu-driven EJ * Programs 2716 
AVPROM programs thru 27512A. | 
EPROMs up to 8x | e4- and 10 socket 
faster than serially- gang versions too. 
connected units (20 Call for prices. 


sec. for 2764). _ For complete 


specs, free 32 pg. 
development tool 
catalog, call 


800-448-8500. 
or 207-236-9055 


"AVO)CET 


SYSTEMS, INC: 
120 Union St., Rockport, ME 04856 


Circle 27 on Reader Service Card 


Ф 4 QUARTERHORSE 


High Capacity 
Tape Subsystems 


for Disk Backup, Data Acquisition, and 
Archiving 
оп IBM РС/ХТ/АТ & PS/2 
Everything you need іп a single high quality 
package: Drive, SCSI Host Adapter, Enclosure, 
and 0515 Backup Software. 


150 Mb 1/4" CT ‚51,395. 


320 Mb 1/4" CI.......... $1,495. 
1.2 Gb 4mm DAT.....$3,195. 
2.3 Gb 8mm HS 


Optional Application Interface Library 
(in 'C*) available. Full Support. 


DATA STRATEGIES 
INTERNATIONAL, INC. 
9020 Capital of Tx. Hwy. Suite 570 


Austin, Tx. 78759 
(512) 338-4745 FAX (512) 345-1328 
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P 


E ` 
| y e EL, 
mu 4“-- ‘ing 
7 


ULTIS Ocio en 


The ULTImate PCB layout package featuring: 
E Real-Time Design Ruk Check B Curved and angular traces 
B Trace Shove and Reroute-Whie-Move Ш Full SMT suppart 
Ш Autoroute by window, component or net Ш Powerful placement tools 
Ш 32 layer support; blind & buried vias E Backammotation: pin/gate swap 
Extended memory versions with unlimited design sire and 32 bit performance are available 
USA/Canada: ULTimare Technology Сор. е Tel: (408) 439844 — 9 Fax 439-8966 
UE/Ireland: — ULTimate Technology (UK) Lid @Tel: (0734612030 Ф Fax: 815325 
(ot. Headquarters: |Л.Тілуле Technology B.V. © Tel: (13112159 44424 € Fax: 43345 


а Оше ASK FOR YOUR FREE DEMO DISK 
— TEESE — | 
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Scanner . 5388 


Deluxe ОСА Software..*198 List Price 21895 


| cano" ЕШ dead 


Includes Free Photo Graphic Scanning and Editing Software „ . ы 
- 300 Dots Per inch Fast.7 Seconds Per Page | Жанынынш--- -- : 

|, кюй Sheet Feeder - Up to зә Gray Scales ^ JA ADE COMP PU UTER 
‚ Includes PC/AT Interface Card • One Year Canon Warranty | Super- 3 8 6 

16 МН? (5Х) 


‚ Software Selectable 300/200/150/75 DPI 


E PRO-286 
a! 12 MHz 


CST 5698 


= 5898 


Monitor Optiona! 


20 MHz 25 MHz 


$1398 51498 


25 МН? Cache 33 МН? Cache 


51898 52398 


—FIRE BREATHING 386— 


. 80386 processor running at a Full size case 


--286 POWERHOUSE— 


“ 80286 processor running at 


—A PROVEN BEST SELLER— 


. 8088 microprocessor run- > 150 watt power supply 


nning at 10 MHz о 477 . 8087 socket | 12 MHz or 20 MHz . 80287 socket 16 МНЕ (SX), 20 MHz, 25 MHz . One 32-Bit. Five 16-Bit 
- 640KB - Front жалыны. — - Zero watt state - Clock/Calendar & 33 MHz Two &-Bit slots 
. 5.25” 360K8 RAM Drive - 101 Key enhanced &yDeare * 1 Megabyte of RAM ‚ 101-ке . 1 MB RAM expands to 6 МВ · 101 key enhanced keyboard 
y enhanced keyboard | . 364K Shadow НАМ . 200 watt power supply 


“1.2 MB or 1.44 MB drive . 200 watt power supply 
. Hard/Floppy controller e Norton S.l. 137/20.3 
SIX 16-Bit & Two 8 Bit : Landmark 16/25.9 


. Dual diskette drive controller - Serial Н5-232С port 


. Parallel printer port . Game port 
. Eight XT expansion siots · Clock/Calendar 


. 1.2 MB or 1.44 MB Drive » Clock/Calendar 
. 1:1 Interleave Hard Disk/ . Norton 51. 18/23/31.6/31.6 | 
Floppy Disk Controller Landmark 21/25.5/32.6/43.5 


Monitor & Hard Drive Options expansion slots - One Year Warranty . 80386 socket 
Drive Options (16 MHz SX) 
Flo 20 30 Moni Monitor & Hard 
only. Megabyte Megabyte itor & Hard Drive Options (12 MHz) Floppy 40 80 
lete Monographics System a E 50 Only | Megabyte | Megabyte 
sn pun Оцу Megabyte Megabyte Complete Monographics System 


Complete Monographics System 


5798 | 51098 |51398 


Complete VGA System 


*1098 | 51398 |51698 


For 20 MHz System Add 2298 


5598 | 5798 | 5848 


Complete Color System 


5698 | 5898 | 5948 


Complete VGA System 


5898 | 51098 


5998 | 51398 |51598 


Complete VGA System 


1358 | 51698 |51898 


For 20 MHz add “498 For 25 MHz Cache add “998 
For 25 MHz add *598 For 33 MHz Cache add *1798 | 


EPSON Panasonic Tripplite Line Stabilizer intel Modem 
1810 5178 KX-1180 ..5178 600 Watt Line Conditioner — 598 Ў 1200 internal w/software ......*44 
unnm “Gall 1191 e238 1200 Watt Line Conditioner ...5158 8087 ,... 2 88 80287-12.$278 2400 internal w/software ......°74 
FX-1050 ...Call КХ-1124 Н 8298 1800 Watt Line Conditioner ..,5188 8087-2 .. зе 18 80387-5Х .5318 1200 baud extemal ...........?88 
ЕНЕ кел еза sia | — 8087-1 ...3158 80387-16 .5348 2400 baud extemal ..........5128 
10 а50 vee = e А VGA Ра ckage | 80287....5128 80387-20 .5388 2400 PS/2 internal). ..-. meas 5198 
MN : 80287-8 ,.5198 80387-25 .5488 
niem cat ài Сага 5 1 48 т. 80287-10 .5228 80387-33 .5598 
10-1050 . . .Call a petter Printer 
10-2550 ...Сай ІШЕ tor $298 “<< man intei ІТТ Co-Processors pun 
U HEWLETT Monito Hi-Res Cero 2C87-8 5198 2C87-12 ....5268 
5 MIC HARD "uw 2С87-10 ....5228 2C87-20 ....5328 
TT — LogiMouse 5егіг!..............568 
UE Ee ............. ©з его С HEWLETT Hard Disk Sale Оу соо LogiMouse Hi-Rez, Bus........ P 
el ae T | ; эс 4 f т lee ^ Vout PACKARD 20 MB 60ms $198 5248 LogiMouse Hi-Rez Serial 
Н.Р. DeskWriter/For Mac ......5848 Pacific Page PostScript ' NP aa (ж: 2256 М 
EXIraNOnert... 25... - о... Б Pacific Page PostScript LJ 1l BD MUS e 222 eni 
Extra Ink Cartridge . .. ..... .... 519 POP 25 in 1 (172 Fonts) Зо м2 ER _ om мели 
PDP Plotter in a Cartridge 40 MB 40ms 5298 5348 with Software 
ees Back-up 4 MB Memory Card for L) 1/10 40 МВ 28ms 5348 5398 — 
BERUDMSLIDUPS , пп... г. > -5398 Without Ram .°98 2 MB 60 MB 40ms 5388 5448 Scanner 
750 Watt ЧР5...,........ 4.9498 | $198 4 МВ 80 MB 2Bms 5538 5598 Complete hand scanner .....,.. *98 
t Жен ad ER... OM 2.7098 120 МВ 28ms 5698 S768 Diamond Flower Н5-3000 Plus. 5198 
T Without RAM 2148 2MB 150 МВ 23ms 5998 5109В Keyboard 
et Кусы TP P 178 5248 4 MB CMS 40 MB Tape Back-up ..... 5268 102 enhanced click ............ s68 
Е intemal/extemal .588/5188 150/250 МВ Tape ..... 5628/5728 Keyboard Пгамег.,............ 534 


No Surcharge | _ __ __ C——— ——————— 
for Credit Cards! A D E О MP T ER 
mii Ae J 


PRSE 4901 W. Rosecrans Ave. Box 5046, Hawthorne, California 90251-5046 213-973-7707 
Torrance, Costa Mesa, Woodland Hills ,,.,, Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 
Kearny Mesa, Sunnyvale 10 Day Money Back Guarantee 
We accept checks, credit cards (or purchase orders from qualified firms and institutions.) No 


Texas Georgia Arizona gichocoMmMPuUTER 
Addison, Houston Smyrna Phoenix YARKEDNGCOUNCL — surcharge on credit card orders. CA., TX., GA. & А2. residents add sales tax. Prices and availability 


Not all items in stock at our nine retail locations. a to change without notice. 54.00 minimum рН аі and hanang cage 
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ЭМ DISKETTES 
DS-DD Quantity Discounts Available DS-HD 
5.79 ..... 5.25" 3M Brand Diskettes...... 10.95 
| 9.69... з50" 3M Brand Diskettes ...... 20.75 
17.95 ...... 8.00” зм Brand Diskettes...... 20.75 


ЭМ DATA CARTRIDGES 


1200' witape seal ..... 8.95 DEC TK-50 


2400' w/tape seal....11.95 DEC TK-52/TK-70.... 39 
3600' w/tape seal.... 18.95 IBM-3480 ........... 4,95 


5'A-Head clean kit . . .. . 3.95 3M Flip'N'File-5'4 ..... 3.95 
3¥-Head clean kit....10.95 3M FlipN'File ...3%.. 2.95 
Plotter Pens/pk 5 ..... 5.95 ЗМ Diskcover/50-5'4 .. 7.95 
3480 Cleaning Cart ...15.95 ЗМ DataSaver-5'4. . ... 3.95 


DS-DD Quantity Discounts Available DS-HD 


4.59 525 BASF Brand Diskettes 7.99 
7.99 .....3.50” BASE Brand Diskettes..... 17.99 


е with Tyvek sleeves, labels B WIP tabs. 


2400' w/tape seal .... 10.95 600'w/tape seal ...... 6.95 
1200” w/tape seal ..... 7.95 300 w/tape seal ...... 5.45 
maxell *Free 11th Disk 

. with Game 
5.05" 05/00 5.25" DS/HD 3.50" 05/00 3.50" DS/HD 


5.95*  10.95* 9.69 20.75 
VE Verbatim раар 


Teflon/Preformatted 


5.25" 05/00 5.25" DS/HD 3.50" 05/00 3.50” DS/HD 


9.95* 10,05 9.69 20.75 


Dysan’ 100% BETTER 
5.25" DS/DD 5.25" DS/HD 3.50” 05/00 3.50" DS/HD 


6.09 10.95 9.69 20.75 
KAO Color Diskettes 


5.25" 05/00 5.25” DS/HD 3.50" 05/00 3.50” DS/HD 


387 68% 69 1.49 


*WITH SLEEVES, LABELS AND W/P TABS 


No-Logo Bulk Diskettes 


3.25" DS/DD 5.25" DS/HD 3.50" 05/00 3.50" DS/HD 


057 ,45* 49 1.39* 


*WITH SLEEVES, LABELS AND W/P TABS 


PRINTER RIBBONS STORAGE BOXES 


Apple Imagewriter ...... 2.95 Disk File/60-5% ....... 5.95 
Brother HR/15/25 ....., 4.95 Disk File/50-3% ....... 5.05 
Citizen LSP 1200 ...... ag MP-UMNA..........., 1.50 
Diablo HyType II ....... 825 MPBON............ 1.50 
Epson MX/FX/RX100 ... 3.55 White Box/10-5% 

ІВМ Proprinter......... 3.95 White Box/10-3% ....... 29 

Call for other ribbons Call for other storage boxes 

TERMS: No surcharge on VISA, Mastercard or AMEX. Order 
packaging and processing = $2.95 per order. COD orders add $3.95. 
SHIPPING: $1.95/5 cartridges, $0.95/50 diskettes. PO's accepted 
from recognized institutions on Net 30. Bank Oraft, T/T or L/C 


acceptable. Price quoted for case (100 disks or 10 cartridges), For 
quantities less than 1 case add 5% 


Toll Free Order Line: 


1-800-523-9681 1-801-255-0080 
TLX-9102404712  FAX-801-572-3327 


A DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
213 Collage Ávenue 
P.O. Box 1339 Sandy, Utah 84091 


334 BYTE * MARCH 1990 


Information Line: 


г. BASE 5.25" 08-00 No-Loga Bulk o = 1; 


of Discounting 
Computers, FAX | 
& Cellular Phones 


Radie Лаек SCO 


ШТ MARYMAC INDUSTRIES INC. 
22511 Katy Fwy. 
Katy (Houston), TX 77450 
1-713-392-0747 FAX (713) 574-4567 
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SCHEMATIC TO PGLAYOUT $500 
INCLUDES AUTO ROUTER 


| EZ-RIXITE Version Il from AMS for ІВМ PC, PS/2 and Сеть 
| patibles is an integrated CAE System which supports 256 
lingers. brace width from 0.001 inch to 0.255 inch, tlexitis 
‘grt, SMD components and outputs on Penplotters as wall 
аз Phat plotters and printers. 


Schematic Capture $100, PCB Layout $250, Auto Router $250. | 


FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 
1-800-972-3733 or (305) 975-9515 
ADVANCED MICROCOMPUTER SYSTEMS, INC. 
1321 N.W. 65 Place - Ft. Lauderdale, FL 33309 
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oem 
8051 SBC $99: 
Single Board Computer 

FEATURES: 8031, RAM and ROM Sockets, 
8 bit |/O, RS 232 port, optional UART, and 
Expansion Bus. Size: 3.5" x 6.0", +5Vdc only. 
OPTIONS: 8032, CMOS, 18 MHz, NV Memory, 
Monitor Firmware and High Level Languages. 
Development Board 


8031 ICE $199 


Our emulator provides most of the features of 
an 8031 In-Circuit-Emulator at a significantly 
lower price. It assists in integration, debug and 
test phases of development. Commands 
include: disassembly, trace, breakpoints, 

alter register/memory, and load intel Hex file. 


8051 Simulator Program 

ІВМ PC/XT/AT Software simulation of 8051 uC., 
HiTech Equipment Corporation 
9400 Activity Road 
San Diego, CA 92126 
(619) 566-1892 
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Tandy? 


! MULTI-USER UNIX SYSTEM V 
ON A 286 


The Opus532 Personal Mainframe 
allows you to implement AT&T UNIX 
System V on your IBM AT, XT or 
compatible PC 


The Opus532 Personal Mainframe 
| consists of: 


* Opus5-a complete port of AT&T 
UNIX System V 
* Opus32-a 32 bit coprocessor 


board based on the NS32000 chip 
set with 2MB of memory 
е Opus software that integrates the 
Opus UNIX coprocessor subsystem 
into the PC-DOS environment. 
We have these high performance 
boards available at substantial 
reduction from list. Please Call T.J. 
Vogel @ 703-827-6669 


ST SYSTEMS 


1577 Spring Hill Rd. 
Vienna, VÀ 22182 
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EPROM PROGRAMMER 


EPROM PROGRAMMER 


* Programs 
276A in 8 sec. 
* Reads, pro- 
grams, copies 
over 475 de- 
vices from 35 
míg's: 2716- 
27513, 27011, 
68764, 68766, .. 
28(4-28256, etc 
* Optional microcontroller heads support 874x ала 87С51 series 
* improved design now programs over twice as fast 
* Automatically uses the fastest algorithm recommended by the 
manufacturer to ensure reliable data storage 
e Cannects via RS-232 to any computer: PC, XT, AT, 25/2, Mac, etc 
* Supports XMODEM / XMODEM CRC protocols & ASCII file xfers 
* Supports Intel, Motorola, hex-space, straight hex and binary files 
* Checksums supported * B baud rates to 38,400 
* 30-day money-back guarantee * Collates 16 & 32-bit data 
* Engr support team for fast updates • Gold Textool ZIF IC socket 
* One-year warranty (parts and labor) * Same day shipment 
* Toll-free technical support * UV erasers from $34.95 
* Thousands of satisfied customers attest to the ET-1's great value 
* Low price of $349 includes IBM compatible communications pro- 
gram, user's manual and two free firmware update coupons 


CALL TODAY FOR MORE INFO 1-800-225-2102 


PL Ly пш 
BP hicrosystems 


10681 Haddington #190, Houston, TX 77043 
(713) 461-9430 FAX (713) 461-7413 


Сігсіе 40 оп Кеадег 8егуісе Саға 


FREE CATALOG | 


RS-232C INTERFACE & MONITORING 
EQUIPMENT CATALOG Н. 


WRITE or CALL for YOUR FREE 


COMPREHENSIVE B & B CTRONICS CATALOG 
ELECTRONICS CATALOG TODAY! A 
Pages and pages of photographs E 

and illustrated, descriptive text T5222 wrensac, 

for B&B's complete line of RS- M 


232 converters, RS-422 con- 
verters, current loop convert- = 
ers, adapters, break-out box- a= 

es, data switches, data split- Қат” 
ters, short haul modems, 

surge protectors, and much, 
much more. Most products meet 
FCC қр 15J. Your RS-232 needs 
for quality, Service and competitive 

prices will be more than met byB&B TODAY & SAVEI 
ELECTRONICS. Manufacturer to you, no mid- 

dieman! Money-back guarantee! Same-day 

shipment! One-year warranty on products! 

] Technical support is available. 


Write For Your FREE Catalog Today! 


| B-B electronics 


MANUFACTURING COMPANY 


4002C Baker Road PO. Box 1040 е Ottawa IL 61350 


Phone: 815-434-0846 
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for IBM 4 PCI XT 
& Compatibles 


Card Drive 20 KL320 40ms $ 
Card Drive 30 KL330 40ms $289 
Card Drive 400 M8450 46ms $336 


Card Drives use quality MiniScribe or Kalok hard drives, 
with controller and cables mounted onto a sturdy metal 
frame. Pre-tested and pre-formatted, Card Drives are avail- 
able for IBM PC/XT, compatibles and most Tandy models. 


Each kit includes drive, cables, controller, 
How-To manual and mounting hardware. 


у MiniScribe M8450 4дмь Kit for IBM PC/XT & Compatibles 


* 30,000 hour Mean Time Between Failure 


= 46ms Access Time iverything You Need Plus 
COMPLETE KIT includes a half-height 3 1/2" Super Easv Intallation!!! 
MiniScribe 8450 drive, controller, cables, How-To ee 


Manual, mounting hardware and partitioning & 
formatting software. Autolock! 


& Seagate 40Mb 


28ms 


а ап 3 19 


PEESISSEC nen ін 


That's 'MICROPOLIS 71Mb 


/ E | = aot m m Á % ) Ly d / 559 MC 1335 
CONNER ormance Drive as -- -— 
LI " (т T D e ғ" 0 rj H f п Ы p r irre | ( fi ç E 


SOMb CP3184 25ms 2.9watts $ 639 н Hard/Floppy controller 


*[DE interface, embedded PC/AT 


controlle 
104мь CP3104 25ms 2.9watts $ 749 “Disk Manager formatting software 


"1101" Interleave 


T " | 
209Mb сьзм 16ms 42watts $1279 oem rs dut 9 Seagate 65Mb 


E ч - | | ST277R.] RLL Bare Drive 


E | = JICH CAPACITY DRIVES | 28ms Access $369 
MICROPOLIS “он сағастт prives Ю@ тик 
121 UK SUSE FC TAKS | Kits for IBM PC/XT $419 
160мь 330мь 660мь EPE PAK comes ComPLETE win your HEH companies 


| 
hard drives or SCSI to PC Bus host adaptor (sup- Includes hard drive, controller, cables, 
MC 1 654 MC l 558 MC ] 568 ports up to two floppy drives, six hard drives and | mounting har hardware and How-To manual. 
> ‚ Е 4 а SCSI tape backup). All kits include cables; 
16тѕ Half-Height 14ms Full-Height 16тѕ Full-Height 777: hardware: installation software and | Kits ғогівм АТ/386 < 499 
% % $ our comprehensive Installation Manual. Net- | & eel 
1 245 1 7 9 5 2 6 95 б a md  —" Includes ali standard kit items plus hard/floppy 


KI IIDINU FCU NEEDE: | "t to 1" high speed controller and cables. 


HARD DRIVES B |А | 


International 


А 


In the U.S. and Canada | c [^ 
опал 920 Та -— \ come with a 
` Order Status: (800) 776 
Corporate. | 
Sales: (800) 72 


Prices and availability subrect to change without 40 ! 
notice. All tems are NEW. 5% surcharpe tor 7% А 
American Express and COD orders. P Q.'s ac- tt кт 
cepted from qualified buyers - 2/10 Net 20 - 2% Ү Or’ 
surcharge, Add $11 shipping tor EXPRESS АРО/ | 

FPO ordars. 30 Day Guarantee conditions: ship- 
ping & handling charge s not relundable; product 
must be undamaged and in original condition. 
Hard Drives international га a division of Insight 


1 


Another 1912 West Fourth Street 
Insight Dept. BY 
pompan Tempe, AZ 85281 
oisi Local Sales: (602) 967-5128 
FAX: (602) 829-9193 


у 
м | 


© International 
Sales: (602) 967-7435 
FAX: ( ! 


- c 


Dwsiribution Network, inc. "XT" and “AT” are 
trademarks of the International Business Ma- 
chines Corporation. B Y 390 
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ORLD 


ENGINEERING 


Dynamic C 


... is a real breakthrough 

for programming embedded 
microprocessor systems in the C 
language. Dynamic C is a complete 
menu-driven, PC-based compiler, editor, 
and source debugger. It compiles and 
downloads to your target at 25,000 lines 
per minute. With Dynamic C you get the 
advantages of the C language without the 
problems. Only Z-World has Dynamic C. 


Ask for our free demo disk. 


Z180 / HD64180 


Single Board Computer 


Тһе 8ВС100 single board computer has 
serial and parailel ports, iSBX ports, 
battery-backed RAM, EPROM, a 
battery-backed time-date clock, power 
fail detection, watchdog timer and LED 
display. Power supply included. А 
prototyping area lets you add up to 20 
IC's. Single board computer only 
$395.00. Dynamic C programming 
system, including PC interface 

card, only $695.00. 


780 / 7180 / 
ge HD64180 


In-Circuit Emulator 
C Development system 


The ic180 is a total development 
system including in-circuit emulator, 
Dynamic C and all supporting 
software. Only $3,495.00 including pod 
for one of Z80, Z180, or HD64180. 
Also available for HD647180. 


Other Products 

We have communications 
coprocessors for the PC 
starting at $295.00. 

Also available with 
Dynamic C. 


Z-World Engineering 
1340 Covell Boulevard 

Davis, CA 95616 

(916) 753-3722 

Fax: (916) 753-5141 
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"8051/8052 
BASIC 
COMPILER: 


8 Now with integer, byte and bit extensions. 
Fully compatible with MCS BASIC 52 
| Runs оп ІВМ-РС or compatible 


$295.00 
Call Now! 603-469-3232 
ё à Binary Technology, Inc. 


4 Main Street « РО Вох 67 * Menden, NH 0370 = -- 


Circle 34 оп Reader Service Саға 


Professional 


8086 ROM Development 


with C thru ROM and ROM-DOS 


C thru ROM works with Microsoft C 
or Turbo-C to comprise a complete ROM 
development package: comprehensive de- 
bugger, remote debugging, startup code, 
full 80x86 locator, ROMable library, etc. 


C thru ROM, $495 


ROM-DOS, a ROMable operating sys- 
tem, provides functionality of DOS 3.2 
less networking. Runs PC programs and 
EXE files. Supports AUTOEXEC and 
CONFIG.SYS. Uses only 29K ROM and 
little as 6K RAM. $6 each in quantity. 


ROM-DOS Developer's Kit, $495 


Call for info and demo disk 


1-800-221-6630 
Datalight, 17505 - 68th Ave NE, Bothell WA, 98011 
(206) 486-8086, fax (206) 486-0253 
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LOW-LOW-LOW 


hg Laser Printers/Scanjet Plus 
(2 Interface/Plotters — Call 


Memory for Hard Drives, Tape Backup 
for above and Sun & DEC Systems 


ТЕЗІ compa «€ ALR 
==EVEREX AST  & other 


XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 


Gov't, Corporate, Schools, Dealers, 


& Export INQUIRIES WELCOME. | 


44912 Osgood Road, Fremont, CA 94539 
Ph: (415) 51. 5101 M (415) 651-5241 
001 


1-300-543-1 
VISA, Master Card карис wise 


Circle 276 on в Reader e Card 


SAME DAY SHIPPING. 
R & R Electronics 
6050-X, McDonough Drive, Norcross, GA 30093 


(404) 368-1777 • Fax (404) 368-9659 
Prices subject to change without notice 


SIMMs add $2 for SIPP 


1Mx9-80 $92 256Kx9-80 $ 32 
1Mx9-100 86 256Kx9-100 28 
1Mx8-80 85 PS/2 Call 
1Mx8-100 80 1Мх9-60 120 


256K-60 $5.00 64х1-10 $ 1.75 

256K-80 3.00 64x4-100 4.00 

256K-100 2.50 256х4-100 10.00 

256K-120 2.40 1Мх1-60 11.50 | 

256K-150 2.35 1Мх1-80 9.00 
MATH CO-PROCESSOHS 

8087 + 90 80387-5Х eB 

8087-2 115 80387-16 

8087-1 165 80387-20 

80287-8 185 80387-25 

80287-10 210 80387-33 


800-736-3644 
AA 


Circle 243 on Reader Service Card 


How to Protect 
Your Computer 


And Make It Last Longer 


FREE money-making literature. What you need to 

know about UPS — uninterruptible power systems. 

How to get complete protection from power line 

problems. 350 VA to 15 KVA models from the 

world's largest manufacturer of single-phase UPS. 
Best Power Technology, Inc. 
РО. Box 280, Necedah, WI 54646 


Toll-Free (800) 356-5794, ext. 3863 
(608) 565-7200, ext. 3863 
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Turn your old XT/AT 
into a WARPSPEED/386 


386SX MotherBoard 


A 299.00 


* [ntcl 16 MHz 80386 SX CPU 
* Socket for Intel 80387 SX Coprocessor 
* Shadow RAM Support 
8 Expansion Slots 6-16 bits, 2-8 bits 
HO Speed at 8 MHz to use cxisting cards 
Interlcave w/1Mb RAM 
* Fully AT Compatible 


386/33 Cache . 
1(800) 627-6998 


.$1249.00 


Circle 120 on Reader Service Card 


Circle 126 on Reader Service Card 


STAND-ALONE UNIVERSAL 


PLD PROGRAMMER 
Costs Less, Performs More 


Palpro-2x™ is an intelligent programmer sup- 
porting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and 
warranty. Price $995.00. 


P N.W. 65th Place 

t. Lauderdale, FL 33309 

LOGICA (305) 491-7404 
1-800-331-7766 


Circle 157 on Reader Service Card 
(DEALERS: 158) 


Terminal Emulation 


TEK 4105/4010 4% 


* Tektronix 4105 


* Tektronix 4010/4014 ate 
“ VT220, УТ102 Өр; 
* Picture files 


* VGA and EGA „9 у, 
• High resolution hardcopy 


VT220 


• VT220, VT102 emulation 
• File transfer 

“132 column modes 

* Color support 

* Hot key 


н п a Diversified ш Systems, Inc. 


3775 Iris Avenue, Suite 1B 
Boulder, CO 80301 (303) 447-9251 
FAX 303-4 47-1406 


Trademarks VT102, УТ220 — DEC; Текіготя — Tektronics Inc. 


Circle 88 on Reader Service Card 


EFFORTLESS 
EDITING 


between files — 
across applications — 


TM Ifyou work with 
2 more than one file, 


you need V32 
— the editor for 
multi-file processing. 
OS/2 & DOS versions. . . both for $150 


1-800-284-3269 


\/ GOLDEN BOW SYSTEMS 
\ 2665 ARIANE DRIVE, #207 
SAN DIEGO, CA 92117 

(619) 483-0901 


Circle 113 on Reader Service Card 


GANG PROGRAMMER Does 


90,000 EPROMs A WEEK! 


The only programmer under $1000.00 that 
withstands heavy duty operation. Easy to use. 
Fastest possible programming speed. 
GANGPRO-8™ is a sure bet when reliability is 
what you want. All thís plus a one year 
warranty and update for only $695.00! 


1201 N.W. 65th Place 


LOGICAL ^ Len, н 33309 


DEVICES, INC. (305) 491-7404 


1-800-331-7766 


Circle 159 on Reader Service Card 
(DEALERS: 1 60) ) 


IEEE 488 


Please see our ad p. 155 


- Easiest to use, 
GUARANTEED! 


“ІВМ PC, PS/2, Macintosh, HP, Sun, DEC 

« IEEE device drivers for DOS, UNIX, 
Lotus 1-2-3, VMS, XENIX & Macintosh 

* Menu or icon-driven acquisition software 

• IEEE analyzers, expanders, extenders, buffers 

* Analog 1/O, digital ЏО, RS-232, RS-422, SCSI, 
modem & Centronics converters to IEEE 488 


Free Catalog & Demo Disks 
(216) 439-4091 


Оле 


25971 Ganrión Rd. « Cleveland, OH. 44146 
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Circle 28 on Reader Service Card 


e Programs EE/EPROMs, PALs, GALs, IFLs, EPLDs, M AICROs, BIPOLARs. 
(current libraries support over 900 devices by over 35 manufacturers). 

e Software driven pin drivers. D/A generated programming voltages (8 bit 
DACs used to generale voltages from 5-25V with ОЛУ resolution for all pins). 

e Fast device programming / verify / read via dedicated parallel interface. 

è Upgradeable for virtually any future programmable devices up to 40 pins. 

e Self-subsistent operation. No additional modules or plug-in adapters required. 

e Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands include: Fill, Move, Insert, Delete, Search, Data entry can be done 
in ASCII or HEX form. FUSEMAP EDITOR for І оріс devices. 

е Friendly Menu-Driven interface, Device selection by P/N and Manufacturer, 

e Supports 8/16/32 bit data word formats. 

e Programming algorithms: Normal, inteltigent I & П, Quick Pulse Program- 
ming. Automatic selection of fastest algorithm for any given part. 

ө Verify operation performed at normal & worst case operating voltage. 

e Functional test: JEDEC standard functional testing for logic devices. 
TTL Logic functional test for 74xx/54xx series devices and memory devices. 

e File formats accepted: JEDEC (full), JEDEC(kernal), Binary, MOS Tech- 
nology, Motorola Hex, Intel Hex, Tektronix Hex. 

e Customer support via voice line, Fax & dedicated BBS. Full 1 year warranty. 

e Rase price ($595) includes Interface card, cable, Memory device library and 1 
year free updates, Additional Device Libraries (Logic, Micro, Bipolar) $95ea. 

e Library updates сап be received via floppy or Customer Support BBS. 


о Progra EE/EProms, FlashEproms, ZPRams, Intel тсе Tum Cards. 
e Stand-Alone Mode for EE/EProm and Memory Card Duplication / Verify, 

е А)! 24/28/32 pin EE/EProms to 4 MBits (upgradeable to 32 megabits). 

е Micros:874 1/A,-2/A,4,-8,-9,-5 1,-CS1,-C5 YFA/B,-52,-53,-55,-C521,-C54 1,9761. 
e Memory Cards:Seiko/Epson.Fujitsu. (Optional Integrated Adapter $100.) 

e Modular design;Firmware easily upgradeable; 4 socket Gang module available 
е On-Board Programming capability; Custom interface modules available. 

e User friendly Menu-Driven Interface Program for IBM-PC and Macintosh. 

e Can be operated with any computer containing an RS-232 serial port. 

e Optional built-in Eraser/Timer module ($50);Top cover conductive foam pad. 
e OEM open board programmer configurations available (from $245). 

e Customer support via voice line, dedicated BBS or fax; Full 1 year warranty. 


M 


INTELLIGENT, PC 
ROM E ULATOR 


е Emulates 2716 =ч 27512 EProms (2k to 64k bytes) with a single ипи. 

e Connects to the standard parallel printer port. Uses standard printer cable. 

e Intelligent features include: Address Compare, Address Snapshot, Trigger 
Input, Halt Output, Hi/Lo Reset. Memory buffer editor, Selectable wordsizes. 

е User friendly software. Command set includes: Load, Write, Display, Run, 
Type, Edit, Fill, Run-Command-File, Monitor, Port, Reset, Help, Calculator. 

e FAST data loading via parallel printer port (64k bytes in less than 10 seconds). 

e Cascadable to 8 units. Includes target cable with Trigger, Halt & Reset clips. 

ә CMOS model with NiCad rechargeable 9V battery backup - $495. 
Built-in battery recharging circuitry. After code downloading from the host 
computer this model can be disconnected and used in stand-alone mode. 

e Fiie formats accepted: Binary, Intel Hex, Motorola S. 


МС / VISA / AMEX Call today for datasheets! 


B&C MICROSYSTEMS INC. 


355 WEST OLIVE AVE, SUNNYVALE, CA 94086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)730-2317 
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NEVADA HAS NEVER BEEN SO CHEAP 


COMPAQ 
Equiv. Compaq For Your 
Description Part # Model # Low Price 
1MB Add-on Module 113131-001 386/20/25/20e/286E 28900 
1MB Add-on Module 113646-001 Deskpro 3865 28900 
AMB Add-on Module 113132-001 386/20/25/20E/286E 69800 
AMB Add-on Module 112534-001 Deskpro 386S 69890 
1MB Memory Exp. Bd 113644-001 Deskpro 386/20е 46900 
1MB Memory Exp. Bd 113633-001 Deskpro 3865 46900 
4MB Memory Exp. Bd 113645-001 Deskpro 386/206 133900 
4MB Memory Exp. Bd 113634-001 Deskpro 386S 129900 
1MB Memory Exp. Bd 117428-001 286E 46990 
4МВ Memory Exp. Bd 117429-001 286E 129909 
1MB Upgrade Bd 110235-001 SLT/286 46900 
4MB Upgrade Bd 108070-001 386/16 139900 
НР LASER JET Il & JID 
(UPGRADE BOARDS) 
1Meg 294% 2Meg 364% 4Meg 58909 
HP LASER JET li 169900 
VEREX 


RAM 3000 DELUXE up to 3 Meg. Selectable memory addresses, Expanded 
Memory Specifications (ЕМ5) 4.0 05/2. Can be used to back up base memory 
up to 640K and the rest as either Expanded or Extended or both. 9 400 


Uses 259К D-RAM 

RAM 10000 up to 10 MB capacity supports base, extended or expanded mem- 
огу in any combination. Compatible with Lotus/Microsoft EMS- 00 
4.0, Operates with no additional walt slate Uses 1 MB O-RAM 169 


MINI-MAGIC (Ev138) Up to 576K, For PC. Uses 256K 8 64K 4900 


MEMORIES 


STANDARD SIPP/SIMM MODULES 


Description 120NS 100NS 80NS 
64 x 9 IBM & Compatibles be 290 3400 3900 
256 х 8 For Apple Products 3900 4400 4900 5900 
256 x 9 ІВМ & Compatibles 299 09 4400 4900 
1Мед х 8 For Apple Products - 8400 8900 9900 
1Мед х 9 For ІВМ & 

Compatibles 8900 990 10400 


INTEL COPROCESSORS 


8087 5MHz ог less 8850 80387-16 16MHz 30900 

8087-2 8МН? 1295 80387-20 20MHz 31900 

8087-1 10MHz or less 169?" 80387-25 25MHz 35990 

80287-8 8МН? 18900 589” 

80287-10 10MHz 218% 5 YEAR WARRANTY 
BOCA 


BOCORAM 30 Expanded memory for ІВМ PS2 models, 25, 30, Uses 256K 
RAM chips and up 10 2 Meg of expanded memory. 15900 


BOCARAM 50Z 2M8. 0 wait state expanded or extended memory {or ІВМ 
PS2 Models. 50, 502, 60 0585 1МВ, 100ҢАМ 15900 


BOCARAM 50/60 Up to AMB for model 50-60. 0 wait state extended, ax- 
panded and base memory, Use 1MB D-RAM 15900 


BOCARAMAT PLUS Expanded or extended memory for the IBM AT Uses 
12045 1 Meg RAM chips.OK up to 3 Meg 11900 


IBM PS2 (BOARDS & MODULES) 


Equiv. IBMPS2 Far Yaur 

Description Pari f Model 8 Low Ета 
512К Upgrade 30F 5348 30/286 11990 
2MB Upgrade 30F 5360 30/286 34909 
1МВ Moduie 6450603 70-£61 8 121 17909 
2MB Moduie 6450604 70-E61 & 121 34900 
2МВ Mem. Board 6450608 70-A21 39900 
1MB Mem. Board 6450375 80-041 38900 
2MB Mem. Board 6450379 80-111 & 311 8490 
2MB Exp. 8MB 8450605 70/80 124909 
Description 150858 120NS  100NS 8045 
64 x d am 125 1% 215 285 
64 x4 >= 3%5 445 495 gn 
256 x 1 2!5 295 345 3% 
256 x 4 1225 1245 1205 1345 
1 Meg x 1 — gon 950 995 
RAMQUEST 112 Up to 2M8 of 0 watt memory for Ine ІВМ 

PS 2 Modules 502 8 60. Guaranteed EMS 4.0 and 05/2 18900 
Compatible. Uses 1 МВ Dp's 


RAMQUEST EXTRA Multifunction card that provides up to and two 
senal ports on the board for the IBM PS2 Models 50, 80 and 30900 
82. 4.0 and OS/2 Compatible Uses 256 anchor 1MB SIMMS 


RAMQUEST EXTRA 16/32 0-8MB. 0 wait state card for PS2 Models 50, 
502, 60, 70 and 80 which fully supports both 16 bit and 32 hit memory access 
Includes ane seial and one um port plus tax ар licable. 30900 
Guaranteed EMS 4.0 and 052 compatible. Uses 256 and 

1MB SIMMS 

RAMQUEST XT/AT А ші size 0-8MB, 0 wail state card for ІВМ PC, XT, 
AT, PS2, 25, 30 and compatibles. Uses 256K or 1MB SIMMS 2 goo 
Automatically supports either 6 or 18 bit. 4 


ALES PAPE 


% 


EVERYDAY LOW PRICING FROM SOUTHERN NEVADA 


GEE SYSTEMS SAMSUNG MONITORS. EVEREX VIDEO CARDS 
2 3 1256A 12" Amber w/Tilt & Swivel Base . 8900 ЕСА ЕУ659, 640 x 350, Auto Switch... .. . 9900 
UE аа „^з бн АТ 1 125712" Amber Flat Screen 720 x 350. 109% VGA Viewpoint 16 Bit 256 Exp 512к.. . 17909 
М 1464 14” Color 640 x 200, 16 colors .... . .... .. 219% NCC VIOEO CARDS. . 
* 101 Key Keyboard 
e 200 Watt/AT Case е 512K Exp. to 1 MEG Y 1453 14" EGA 640 x 350. 64 colors/.31 , . 36902 MonoGraphics (Hercules Compatible) with Par. Port . 
e 12 Von Moony Пе * 200 Watt Power Supply E 1455N EGA 720x480 Multisyac Compatible 44906 Color Graphics (Hercules Compatible) with Par. Port. 49 
«1M 4 f ұр * АТ Style Keyboard For Мес Muilisync call with lowest price Mono Card Text Only , - 
| Parallel Serial & Clock є xb Qon Controller A Paradise Mono EGA 640 х 350... . ...... 89% 
5120900 i ~ ge da " Чу Seagate HARDDRIVE лкт хткт MODEMS 
b. 999 51125-0 20mB 40msec 357 58249 5269 MANFACTURED BY ZOOM PC 2400 HC INTERNAL MODEM 
CAT 10MHZ XT ЧЧ 21125-1 20mB 28msec 3.5" $249 $289 • Fully Hayes Compatible е Monitor Speaker with Volume Control 
BASE SYSTEM A 51198-0 30mB 40msec 3.5” $279 $319 .2400/200 Baud Transmission Rate « Addressable COM 1.2.3.4 
я 51138-1 30mB 28msec 3.5" $299 $339 » Compatible with ІВМ PC, XT, AT and Compatibles • Full Duplex Opera- 
• 256K (Opt. 640K) ST138R-0 (RLL) 30mB 40msec 3.5 $254 $299 tion • Complete with ProComm Software е Two Year Manufacturer's 
e 150 Watt Power Supply R ST157R-0 (RLL) 49mB 40msec 3.5" $309 $349 — Warranty • Auto Dial/Auto AnswerList 199° — Your Price 89°° Each 
1 “АТ Ste Keyboard 8 Case дА ST157R-1 (RLL) 49mB 28msec 3.5" 5329 5379 МХ 2400 EXTERNAL MODEM ......List 29900 Your Price 18900 
HIGH = 8087 Socket * 360K Floppy N ST225 20mB 65msec $199 $239 
SPEED 534900 т ME NEM. а 
| ue 1 mb comsec EV-923 EverCom 12 300/1200 bps Bitcom Software . ‚ 6900 
SCANNER Y — ST227R-1 (RLL) 65mB 28msec $369 5418 —  Ey.941 EverCom 24 2400 Baud Int. Bitcom Software . 1390 
ST4096 80mB 28msec $579 $629 EV-945 External 2400 Baud . ... . 19900 
574144 (ALL) 120mB 28msec $599 $649 —  Ey.942 2400 PS2 ..,...1999? EX-960 Level 5 MMP.. ..399 
XT kits include cables, rails, software (over 32MB) controller 
AT kits include cables, rails, software (over 32MB) FLOPPY DRIVES 
MITSUMI 
EVEREX TAPE BACKUPS 360K V» Ht. PC Compatible. 2... . 5900 
40MB Mini Cartridge. У.Б, AT [DC 2000 .... 29900 1.2 Meg 5% ..., , 7900 
a EMI Streaming Casselle, Simia wicont (СТ600). 64900 720K ZA " Drive w/5A" mounting . | ‚‚ 7900 
' | &IMB Simari ЫЗА, Simin. МАРВ cont (00600), 84900 1.44 Meg 372” Drive w/5'4" mounting—Mi tsumi .. 8900 
^: d ^ 125M8 Siraaming Cerkige, SMBimin. w/Full cont1199? 360K Tandom TM100-2 Full Ht (The original ІВМ) . .. 89% 
by Cannon uà QO DCO = External Add 19590 — 06800 2449 Extrnai Case w/Power Supply 2, V2 НТ of 1 Full 2222, 89% 
Ready to go for ІВМ - Type Machine Oy We also carry Sony. Teac & others. Please Call 
Desktop 15300 Scanner Vy, POWER SUPPLIES 
List Price: 100598 Your Price: 399 2 CALL FOR 
ІВМ OIRECT REPLACEMENT 
STANDARD FEATURES 150 WATT 
300 DPI - Allows for the creation of high resolution graphics/text. / = GREAT XT Compatible « UL -i • 110228V input switch e Connectors 
Automatic Sheet Feeder - Efficient document handling. Q DEALS for four drives e 110/220У....: ..........,.,... T d 
Image Input - Sheet or card (up to 5 sheets can be set with the built-in // 200 WATT FOR 286/386 
Automatic Document Feeder) "hh // AT compatible e UL Approved е 110/220V Input switch • Connectors 
Scanning Speed - 12 seconds/page (at 300 dot/inch) 6 seconds/page 10 MEG for four drives 6% 
(at 150 dot/inch) 
Gray Scale - 32 shades either pattern or 2 shades. HARDDRIVE TAPE BACKUPS 
fat OPTIONS By Seyate COLORADO MEMORY SYSTEMS, INC. 
aint Software. .. .. 299% ОСА Software.... ..... 99 . ; 
Super Fax by Calculus... ... ны ҙе jön r ы орау " * 40 or 60МВ (with new longer tape cartridge capacity) * 120MB 
L та eg "e mele capacity with Data Compression software * QIC-40 stan- IM. 
ETTER QUALITY PRINTER 34 10 wu C dard е Menu and command for software е Floppy interface lil 
253 БИШ. мир жыланы rity works off IBM РС/ХТ/АТ and PS2e Novell and 3 COM 
compatible . . . Internal 02 
Why рау $1149 Юг а С.Ноһ WESTERN DIGITAL à Бета Bun ^ Si it 
| STARWRITER™ F -10 WD1004AWX1  8bit MFA HardOnly $ 49 
When our 40 cps letter quality daisywheel WD100427X В ALL Hard Only 5 49 кеенен .-_.. 
$ 00 WD1004WX1 8 bit RLL Hard Only $ 59 
rwr чананы imer >= > 39990 ea. WO1006MM1 16 bit MFM Hard Only $99 Сабе set for | Ж 
e 6 ft. Serial Cable ..... ык аин... $ 1900 WO1006MM2 16 bit MFM Hard/Floppy $109 hard опіу........ 500 YOU ARE 
e Bidirectional Tractor . |. ggoo WD1006SR1 16 bit RLL Hard Only $119 Everex Hard/Floppy 
Ы Cut Sheet Feeder... ‚189 WD1007AWAH 16 bit МЕМ Hard Only $159 16 bit 8900 i CALLING 


HERE 


NO SURCHARGE FOR MC/VISA 


800- 654- 7162 


702-294-0204 


TECHNICAL / CUSTOMER SERVICE / ORDER STATUS: 


FAX 702-294-1168 


Trademarks are Registerad with their respective Ca's 


All Products 90 Day Warranty unless stated otherwise. 
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SE HABLA ESPANOL 
* WE ACCEPT INTERNATIONAL ORDERS 


WE ALSO PURCHASE EXCESS 
INVENTORY—FAX LIST 
Pricas Subject ta Change 


TERMS: 

MC e VISA * COO е CASH 
Purchase Orders from Qualified Firms 
Personal Checks e AE add 4% ә COD add $5.00 
20% Restocking Fee on Non-Defective Returns 
within 15 days 


Boulder City, NV 89005 


NEVADA 


COMPUTER 


= жылы, 
1000 Merida dis o Unit 101 E- " 


SHIPPING: |m. =} UPS 


Circle 171 on Reader Service Card 


Infra-Red 
Remote Control 
ОСТАСОММ2?ЛЕ 


Change ТУ channels from your РС. Control 
DOS programs from a hand-held remote. 
Use a PC to send and receive the infra-red sig- 
nals used by hand-held remote controllers like 
those used with TVs, VCRs and other devices. 


Maintains a database of IR signals learned from 

| your own hand-held remote controller. Hard- 
ware attaches to the serial port of the IBM-PC. 
Software for DOS 2.0 and greater. 


Price: $395.00 


Houston Computer Services, Inc. 
11331 Richmond Avenuc / Suite 101 / Houston, Texas 77082 


(713)493-9900 
М/С - Visa - Discover - AmEx - COD 


OCTACOMM is a registered trademark 
of Fleimin Гіктіргіст Service, bec. 


Circle 122 on Reader Service Card 
(DEALERS: 123) 


REWRITABLE/ERASABLE 


OPTICAL DISK DRIVE 
SYSTEM 
К um il 


WRITE/ ERASE/ STORE 
and DIRECTLY ACCESS vast amounts of 
Information on a REMOVABLE disk! 


|" "REWRITABLE/ERASABLE'" allows user to read & write 
over and over up to a million times. Direct or random 
access at speeds comparable to a hard disk. 
* CAPACITY: 650 megabytes (1024 bytes/sector) or 594 
megabytes (512 bytes/sector) of recordable data. 
High track density-15,000 tpi 
*DATA LIFE: 10 to 25 years with no degradation. 
Immune to ЕМІ or AFI emmissions, 
Applications: IBM PC or Compatibles/ Novell (LAN) / Wang VS 
Coming Soon: HP/ NCR/ DEC / Apple MAC 2/ Jukebox 
Only $5500 * Optical disks - $290/ea. 
Includes software, disk drive Extended warranties avallable 
and all cables, 
AD С APPLIED DATA 14272 Chambers Road, 
tee] ref а ДЕ Tustin, CA 92680 
Outside CA: 1-800-221-5486 TEL: (7145 731-9000 
Irialda CA; 1-500-314-5485. Ка [714] 638-7172 
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DPI PrintDirector 6/10/16 
ПІ share printers, plotters, modems 
Г] variety of serial/parallel configurations 


ПІ buffer options from 250K to 4M 
Г] easy installation software 


^ $495 


1 800 243-2333 


DIGITAL 
PRODUCTS, INC. 


fhe sub-LAN'" company 


Circle 82 on Reader Service Card 


5,25" DS/HD 1.2 MB .... DK. BLUE — 696 


PACKED IN LOTS OF 100 WITH TYVEC SLEEVES & TABS 


5.25" DS/HD 1.2 MB, ince sleeves а tabs, вск 
Lots of 100 — 49ё.............. Lots of 50 — 59€ 


5.25" DS/DD 360K, INCL. Sleeves & Tabs 
Lots of 1,000 — 216 


Lots of 200 — 256 


3.5" DS/DD 720K (1MB) 
PREMIUM QUALITY BULK Lots of 50 — 49¢ 


3.5" DS/DD 720K (1MB) — SONY BULK 
Lots of 50 — 79€ Lots of 25 — 8% 


3.5" DS/High Density 1.44MB (2MB) 
25 — $1,50 


-20 
800-288-8025 
12132 Sherman Мау, М. Hollywood CA 91805 
CALL OR MAIL ттс 
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Intelligent Solutions 
NetWare, DOS, 05/2 & Xenix 


CONTROLLERS 
FOR ISA & MCA 


Novell tested 
under NetWare 286 


Use with NetWare 
286 or 386 


Use any size 
SCSI disk drive 


Handle large SCSI 
hard drives and 
erasable opticals 


MP m 
FOE ose toss 


The SCSI Professionais 
6801 ENGLE ROAD, CLEVELAND, OH 44130 


APPROVED 


NetWare Compatible 


Circle 222 on Reader Service Card 


EZ-WRITER 


(EJEPROM Multiprogrammer 
Best Portable (E)EPROM 
Programmer Money Can Buy. 


Models from 


“ы, X 100% USA 
o 9 Made 


* Stand-alone 

• Remote Control 

“ 40-pin Micro Option ; 

* Ali models with 40 char. LCD ` 

* GANG/SET (EJEPROM Option 

e RAM expandable to 16 Megabit 

* Mode! KF with Parallel Port for fast Up/Download 

* Universal (E)EPROM Support including Megabit devices | 
* Mode! K3/C3, easy 3 key Operation 

« Data l/O* Compatibility features 


1-800-523-1565 


іп Florida (407) 994-3520 
Y T € K Fax: [407] 994-3615 
CA (408) 437-2414 


* Data VO is л терут ager: al DATA Ені ЕЗ 
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Circle 29 on Reader Service Card 


LOW COST | 
INTERFACE | 
CARDS FOR 
PC/XT/AT 


RS-485/422 Card [PC485] $%95/125 


ә Serial Async. Communication up to 4,000ft; 2 or 4 wires; М516450 ПАКТ; 
ө Can be configured as COM1-COM4; Maximum Baud Rate 56КВ. 

Ф Flexible configuration options. RTS ог DTR control of transmission direction, 
e Full/Half duplex operation. Supports hardware handshaking (RTS,CTS). 

€ Dual drivers/receivers;Handles 64 devices;Compatible with most comm, sftwr. 
ө High speed version available (supports baud rates up to 256КВ ) - 5165 


Dual-Port RS-485/422[PCL743] $175 


€ Two independent channels / ПАКТ; 2 or 4 wire operation. Max. Baud 56KB. 
e Dipswitch configurable as COM1-4 (IRQ2-7). On board terminator resistor. 


ІЕЕЕ-488 Card [PC488A] $145| 


ә Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC. 

ә Additional Support for ASSEMBLY, C, Pascal and FORTRAN - 550. 

e IRQ (1-6), DMA channel 1 or 2. Up to 4 boards per MT. 

e Ur ran with most IEEE-488 Software packages for IBM-PC (e.g. ASYS- 
TANT-GPIB, Lotus Measure). Compatible with М СРІН-РСПА. 


With Buiit-In Bus Analyzer 9345 


ө Software Support for BASICA, QuickBASIC and GWBASIC. 

e Additional libraries for C, Pascal, FORTRAN, Assembly available - $50 (all) 
Full range of Talker, Listener, Controller, Serial/Parallel Poll, SRQ, etc... 

e Powerful menu-driven BUS ANALYZER can be run in the background while 
488 programs or commands are executed; Features Program Stepping, Break 
points, Real Time Bus Data Capture (4K buffer), Instant Screen Toggling. 

e Complete Controller / Talker / Listener capability. Based on TI's TMS-9914. 

e Memory-resident Printer Port Emulation Utility included. (LPT1-3). 

e NEC-7210 based card (compatible with NI's GPIB-PCII) - $445. 


DIGITAL V/O Card [PCL720] $175 


е Input: 32 TTL compatible channels; Input load is 0.2 mA at 0.4%, 

e Output: 32 TTL compatible channels;Sinks 24mA(0.5V); Sources 15mA(2.0V) 
è Counter/Timer: DC to 2.6MHz; 3 channels; 16 bit counters; 6 counting modes. 
ә Breadboard area for prototyping. Dipswitch 1/О port selection (200-3F8 hex). 


= 
| 


LOW COST 
DATA 

| AQUISITION 

& CONTROL | 


[12 BIT A/D & D/A [PCL711s] 9295 


ө A/D converter: 8 single-ended channlels; Device: ADS74; Conversion time 
less than 25,sec; Input range: +5¥V; Software Trigger Mode only. 

€ D/A converter: 1 channel; 12 bit resolution; 0 to +SV/10V Output Range. 

e Digital UO: 16 Input / 16 Output channels; All Os TTL compatible. 

* External Wiring Terminal Board with mounting accessories included. 

e Utility Routines and Demo/Sample Programs for BASIC and Quick-BASIC. 


12 BIT A/D & D/A [PCL812] $375 


е АЛ) converter: 16 single ended inputs; Device : ADS74; Conversion time less 
than 25 psec; Built-in programmable pacer; Input ranges: + 10V, -5У, «1V. 

ә D/A converter: 2 channels ; 12 bit resolution.; Output Range 0-5V . 

e Digital I/O: 16 Input / 16 Output channeis; All L/'Os TTL compatible. 

ө Counter: 1 channe! programmable interval counter/timer; Uses Intel 8254. 

е DMA and interrupt capability, Utility software for Basic included. 


FAST 12ВТГ A/D/A [PCL718] 


e A/D converter: 16 single ended or 8 differential channels; 12 bit resolution; 
Programmable scan rate; Built-in Interrupt and DMA control circuitry. 
Conversion speed 60,000 smpls/sec (standard), 100,000 smpls/sec (optional). 

e Input ranges: Bipolar «10V, 25V, «2.5V, =1V, «0.5V; Unipolar 10,5,2.1V. 

e D/A converter: 2 channels; Resolution: 12 bits res; е m Susec; 25V 

ө Digital 10: 16 OUT, 16 IN; TTL compatible; All /Os compatible. 

e Counter:16 bit progr. interval counter/timer; Uses Intel 8254; Pacer clock; 

e Software: Utility software for BASIC and QuickBASIC included. 

Supported by LabDAS ($195/495), ASYST, LABTECH, UnkelScope 


|6 Channel 12 bit D/A [PCL726] $495 | 


e Output Ranges: Oto +5V,0to +10V, +5V, «10V or sink 4-20mA. 
ө Sett ing time: 70,5, Linearity: + 1/2bit.Valtage output driving capacity: *5mA 
e Digital О: 16 digital inputs and 16 digital outputs; TTL compatible. 


| STEPPER MOTOR CARD $395 | 


e Capable of independent and simultaneous control of up to 3 stepper motors. 

e Speed: Pro ablc from 3.3 PPS to 3410 PPS; Built-in acceleratian control. 
e Output Mode: One clock (Pulse, Direction) or two clock (CW, CCW pulses) 

e um position Read-back; Opto-isolated outputs; pss based timing. 

e Includes 8 bit digital input/autput port. Order P/N [PCL-738B] 


MC/ VISA / AMEX Call today for datasheets! 


Circle 30 on Reader Service Card 
B&C MICROSYSTEMS INC. 


— Máá— ч I 08 onm 
355 WEST OLIVE AVE. SUNNYVALE, CA 94086 USA 
] TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)730-2317 
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UNICORN-YOUR 1.С. SOURCE 


COLLIMATOR PEN 


A low power collima- 
tor pen containing a 
MOVPE grown gain 
guided GaAlAs laser. 
This collimator pen de- 
livers a maximum CW 
y a ae of 2.5 mW 


"Pie collimated laser 
sources are designed for 
industrial applications 
such as data retrieval, 
telemetry, alignment etc. 

The non-hermetic stainless steel encapsulation 
of the pen is specifically designed for easy 
alignment in an optical read or write system, and 
consists of a lens and a laser device. The lens 
system collimates the diverging laser light. The 
wavefront quality is diffraction limited. 

The housing is circular and precision manufac- 
tured with a diameter of 11.0 mm and an accuracy 
between + and - 114m. 


LIST PRICE $490-60 PRICE $39.99 


Quality Components — Low Prices Since 1983 


LASER DIODE 


Designed for general 
industrial low power ap- 
plications such as read- 
ing optical discs, optical 
memories, bar code 
Scanners, security SyS- 
tems, alignment etc. 

The gain guided laser 
is constructed on a n- 
type gallium arsenide 
substrate with a Metal 

Muy Vapor Phase Epitaxial process (MOVPE). 
he device is mounted in an hermetic 5071480 
(diameter 9.0 mm) encapsulation. 

The SB1053 is standard equipped with a monitor 
diode, isolated from the case and optically coupled 
to the rear emitting facet of the laser. This fast 
responding monitor diode can be used as a sensor 
to control the laser optical output level. 


LiSLPRIGE98:00- price $9.99 
We Carry A Full Line of Components 


CALL FOR FREE CATALOG 
EPROMS 


PINS DESCRIPTION 1-24 29-98 


256 x 4 Ins 

1024 x 8 450ns 

1024 x 8 450ns 

2048 x 8 450ns (25v) 
2048 x 8 350ns (25v) 


TMS2715 2048 x 8 450ns 

27C16 2048 x 8 450ns (25v-CMOS) 
2732 4096 x 8 450ns (25v) 
2132А-2 4096 x 8 200ns (21v) 

2732A 4096 x 8 250ns (21у) 


2732A4 4096 x 8 450ns (21v) 

4096 x 8 450ns (25v) 

4096 x 8 450ns (25v-CMOS) 

8192 x 8 200ns (21v) 

8192 x 8 250ns (21v) 

8192 x 8 200ns (12.5v) 

8192 x 8 250ns (12.5v) 

8192 x 8 250ns (25v) 

16,384 x 8 200ns (21v) 

16,384 x 8 250ns (21v) 

16,384 x 8 250ns (21v) 

32,768 x 8 200ns (12.5v) 

32,768 x 8 250ns (12.5v) 

32,768 x 8 250ns (12.5v-CMOS) 
27512-20 65,536 x 8 200ns (12.5v) 
27512 65,536 x 8 250ns (12.5v) 
216512 65,538 x 8 250ns (12.5v-CMOS) 
2761024 32 131,072 x 8200ns (12.5v-CMOS) 
68764 8192 x 8 450ns 18 
68766 8192 x 8 450ns 


UNICORN ELECTRONICS 
10010 Canoga Ave., Unit B-8 
"ST Chatsworth, CA 91311 
ORDER BY PHONE (TOLL FREE) 


(800) 824-3432 (OUTSIDE CALIFORNIA) 
IN CALIFORNIA (818) 341-8833 
ORDER BY FAX (818) 998-7975 
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Cross-Assemblers as tow as $50.00 
Simulators os ow as $100.00 : 
Cross-Disassemblers os ow as $100.00 
Developer Packages 


as low as $200.00(а $50.00 Savings) 


A New Projest 
Our line of macro Cross-assemblers ва and full featured, 
including conditional assembly and 'ünlimitad 421. e files. 


шак Та мени TNT " 
* wait until the hardware ie fin to ftware. Our 
mulatora can test your program logio before the ууй is built, 

No Sourcel 
Aminar glitch i has кеме up in the firmware, and you can't find the original 


urce program. Our line of disassemblars can help you re-create the 
original УРА language source 


Set To Go 
Buy our developer package and the next time your boss says "Get to work.", 
you'll be ready for anything. 


doCorp has been proving qually solons for mi 
ет ng quality solutions for microprocessor 
AUN nce 1585 P лип 


BROAD RANGE OF SUPPORT 
e Currently ма support the following microprocessor families (with 
mote in эк. 
Intel 8048 RCA 1602 Intel 8051 Intal BO96 
Motorola 6800 er nae Motorola Sari Motorola 6805 
e n hem la Y MOS Tee h 6502 ҚС 85C02 
Hitachi бето rola 88000,8 299,20 68010 ara TM 
e All products мәз үт" ІВМ РС or compatible. 
So What Are You Waiting For? Call us; 
PseudoCorp 


Professional Development Products Group 
716 Thimble Shoals Blvd, Suite E 
Newport News, VA 23606 


(804) 873-1947 FAX: (804)873-2154 
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JLaser5 ... $399 


Laser Printer Controller 


Thinking of buying a 
m LaserMaster 
в Intel Visual Edge™ 
ш Kofax board 


JLaser 5 gives you the functions of all 
three boards combined into one, plus EMS: 
m Fast laser printing 
в Halftones on a laser printer 
a Group 4 file printing and display 


А, TREE SYSTEMS 


2585 E. Bayshore Rd. ш Palo Alto, CA 94303 
(415) 493-1980 ШҒАХ (415) 493-7639 
Voreions availabio lor HP Series 11 and Canon LBP-4 lasor printors 


All products are trademarks of thelr raspactive companies 
Artwork for this ad croatod with JLaser 5 and included software 


Circle 278 on Reader Service Card 


Q-TEK 
PH: 818-407-0303 FX: 818-407-0262 


SIMMS/SIPPS 


1x9—80 $83 | 256x9—80 $25 
$80 | 256x9—100..... $22 
IBM PS2 CALL CALL | 256х9--120 $19 


DRAMS 


41256*-80 
41256—100 . . .. 


41256—120 . . . 
44256—100 . . 


44256—80 


CPU/COPROS. 


80386—20 $225 | 8038/—16 $300 
80386—25 $310 | 8038/—20 
8028/—10 $200 | 8038/—25 $430 


VGA CARD 1024768 Hi RES 
With 256K exp to 512K 16BIT $105 


CALL FOR VOLUME & LATEST PRICING 
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386/25 MHz, w/257k/64k cache 


^ e wh 
АЗ 
г А 
Coe 


New 


16 MEG 
м оп Воага м/о 
“ memory card 


FEATURES: 

е 80386-25 cpu » 64K (25ns) SRAM 
Cache • 256K Cache Option • Expand- 
able to 16MB on Board w/o memory 
card е 80387 Weitek socket • User se- 
lectable bus speed * Dallas hybrid clock 
chip е 100% AT compatible е 1 yr. part/ 
labor warranty 


i M.B. wit Meg 
ntroductory М.В. wi4 Meg 
Special М.В. w/8 Meg 
$1095 Mono comp. sys., 1M... 
motherboard (0K) o| МСА comp. sys., 1M .. 
Reg: $1350 256K cache, HD option, 
Qty.1 


Dealer inquiries Welcome 


Schwab Computer 
730 E. Ei Camino Real, Sunnyvale, CA 94087 
Tel: [408] 245-6866 Fax: (408) 245-3103 
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PAL/EPROM PROGRAMMER for PC 


VERSION 2 of Software and Hardware 9475 
* Programs 20 and 24 pin MMI, 
Panatec PALs. EPLD (UV у 
erasable), polarity, and RA types. ШІ 
» Functions Include: read, write, Ш 
verify, protect, edit, print, and 
file load and save of program. 
* JEDEC files supported. 
+ 2716-27512 EPROMs. 
* Functions Include: read, write, 
verify, blank cheek, HI/LO split, 
edit in ASCI, HEX, or Decimal. 
* INTEL Hex and Motorola 'S 


• 24 Channel mode with 4K/channe] • 6 Channel mode with l6K/channel 
* ]ntemal Rates from 200MHz(LA17200) or 100MHz(LA27100) to 250 Hz 
External Clock Бот DC to 50 MHz * 16 Level Triggering Sequence 

* Threshold Voltage Level at TTL, ECL, от -8V to «14V variable » Dalz 
Display as Timing Diagram or State List • Save/Losd Data and $етир Info. 


(201) 994 - 6669 
Unk Computer Grophics, Inc. 


New, Gridless, 100% Autorouting 
Create schematics and PCBs quickly and 
simply with HiWIRE-Plus® and your IBM 
PC. With the new, gridless, multilayer autor- 
outer (AR) for HiWIRE-Plus, creating printed- | 
circuit layouts is even faster. AR and 
HiWIRE-Plus are each $895 and come with 
30-day money-back guarantees. Credit 
Cards welcome. 


AA WINTER 
Corporation 


1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 
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with over a 


BILLION 555 


In financing available 


Semiconductor? 


Ask about the OM T 


TAX 1 DEDUCTIBLE PROGRAM** 


für your home office computer 


$15" im 519" 520 ш 529" 


ші 


ASI TURBO (on ---- ASI TURBO hn ae ASI TURBO ASI TURBO 

MODEL 45301/2-99 ^ MODEL #5302/"-=-.\ MODEL #5303/2 =. MODEL #5304 /—— 55 .\ 

100% XT COMPATIBLE 100% XT COMPATIBLE 100% XT COMPATIBLE 100% XT COMPATIBLE 100% XT COMPATIBLE 
e Selectable 4.77, & 10MHz • Selectable 4,77, 8 10MHz e Selectable 4.77, & 10MHz * 10MHz Processing Speed * 10MHz Clock Speed 


Processing Speed * 640K RAM 
Available • Bios • One 380K Floppy 
Dnve * Floppy Controller w/Cable 

* Eight Expansion Slots « PC/XT-AT 


Processing Speed е 640K RAM 
Available • Bios • 8 Bit 8088-1 
CPU * One 380K Floppy Drive 
* Multi VO (w/Floppy Controller, 


Processing Speed е 640K RAM 
Available * Bios е 8088-1 CPU 

* One 360K Floppy Drive * Multi I/O 
(w/Floppy Controller, Clock/Calendar, 


* 640K RAM Available « Bios 
* 8088-1 CPU * Two 360K 


Hall/Height Floppy Drive е Multi O 
(w/Floppy Controller, Clock/Calendar, 


* 640K RAM Available • Bios 

* 8 Bit 8088-1 CPU * Two 360K 
Hall/Height Floppy Drives е Multi I/O 
(wiFloppy Controller, Clock/Calendar. 


545" 


ASI TURBO - — 
MODEL #5306 ати) 
100% XT COMPATIBLE 

* 10MHz Processing Speed 

* БАШК RAM Available * Bios 

* 8 Bit 8088-1 CPU * Two 360K 
Halt/Height Floppy Drives * Multi 

VO (wiController, Clock/Calendar, 


Enhanced Keyboard. Clock/Calendar, Parallel, Serial & Parallel, Serial & Game Port) Parallel, Serial & Game Port) е One Parallel, Serial & Game Роп) Parallel, Serial & Game Porl) 
RETAIL VALUE 11099 Game Роп) • Eight Expansion Slots * Eight Expansion Slots е One 20MB Hard Drive (w/Controller) * 30MB Hard Drive (w/Controller) • 20MB Hard Drive (w/Controller) 
OUR PRICE $599 E et u-—À T Hard Dnve (w/ Controller) * Turbo/Normal Mode Either e Turbo/Normal Mode Either * Turbo Normal Mode Either 
• AT Enhanced Keyboard. Software or Hardware Selectable Sottware or Hardware Selectable Software or Hardware Selectable 
OU R PRICE 5659 RETAIL VALUE #1999 * Eight Expansion Slots е PC/XT-AT — * Eight Expansion Slots е PC/AT * Eight Expansion Slots е PC/XT-AT 
Enhanced Keyboard Enh d Ke d. Enhanced Keyboard • ІВМ 
OUR PRICE 3999 RETAIL VALUE 12499 RETAIL VALUE 12899 Согрей очаат Graphic 
$ © TURBO OUR PRICE 51149 OUR PRICE'*1179 Peed 
" "a LO AN RETAIL VALUE 33899 
ay ӨШ Co» = ‘ 5 
ASI TURBO JS BB Asi TURBO Sz, Em PROGRAM $ "e | | OUR PRICE 37779 
855001 < #5502 C «9% | то 
100% AT COMPATIBLE 100% AT COMPATIBLE $ 59 
“ 10MHz Clock Speed * T0MHz Clock Speed * 0-18МВ «o 
• 80286 Based CPU » 0-16MB RAM Available » Bios + Intel 80286 5 38 Е 
RAM Available ¢ Bios е 1.2MB Microprocessor * 1.2MB LAPTOPS MODEL #5701 
Hall/Height Floppy Drive е 20М8 HalffHeight Floppy Drive e 30MB 
Hard Drive (wiContrcller) • Eight Hard Drive (w/Controller) * Eight Y = А H MOOEL # сені nr e 18-30МН: Processor Speed 
Expansion Slots * Parallel Port Expansion Slots * Serial/Parallel е Intel 80386 Microprocessor 
• АТ Enhanced Keyboard * Adapter * AT Enhanced Keyboard B U Y Е R MITSUBISHI © 32 Bit Architecture © Compatible 
Pertormance 16,12,10,8,6MHz • Performance 16,12,10,6,6MHz 286L-210 ...... !85./ 3310500 with 8MHz 80286 Hardware & 
Available. Avaitable. 286L-220 ...... 105/ 399500 Software © Bios © Sneed Select 
RETAIL VALUE 13999 RETAIL VALUE 54499 PR OT E CT | О М 2861-0Р ....... 115/ 4595.00 "a a 
OUR PRICE 51449 OUR PRICE 51569 p L A N хх +4 араат Say жай 32 Bit High Speed RAM for Lightning 
R Execution 9 Real Time Clock 9 4, 8 or 
A a HD .. 85/ 3869500 10МН: 80287 Coprocessor Socket 
AL 4 * Standard 32 Bit e 0-1 
I^ MAA | iN ғ D бн е Танъ 
ed] | ith lwar 9S КАМУ 19.6 Artaching up to 16MB of 
ча! i N Y / к М OW With Ove r 2 r 500 М” 4... y m Memory е 1.2MB Half/ 
| a t^ = Lael Е, Height Floppy Drive a 
ANS XX d" Service Centers Nation Wide та Mac ccu 185/ 7,199.00 * Eight Expansion Slots 
Cm. i " = е Serial/Parallel Adaptor қ = 
P ес» Ф TO FULLY SERVE YOU* SupersPort .... !8&/ 1020000 Sierra, aia 
= G | Г FA Lie sagen 15, үт RETAIL VALUE 98999 Style Optional 
ЖАТ МГ ^ IBM PC/XT/AT are registered trademarks of IBM, Inc. 286 (Р-40 PC/AT 145/ 559000 


OPEN MON.- FRI. 9 AM-8 PM, 
SAT. & SUN. 9 AM-5 PM 


JUST SAY CHARGE IT! 


ADD 3.9% FOR MC/VISA " 
TO ORDER TOLL FREE CALL 
1-800-825-7283 
TECH LINE (813)-854-3305 


1-800-825- 


PRICES AND PAYMENTS ARE SUBJECT TO CHANGE WITHOUT 
VOID WHERE PROHIBITED BY LAW. $25.00 CREDIT APPLICATI 
"AVAILABLE ON EXTENDED CARE PLAN. ***OPTIONAL ON SELECT 


MINIMUM MONTHLY PAYMENT MAY APPLY. 


CUSTOMER SERVICE (813) 855-9050 


CORPORATE OFFICE: 
11940 RACE TRACK ROAD, 
TAMPA, FL 33626 


**CALL FOR DETAILS AND/OR ASK YOUR ACCOUNTANT IF YOU QUALIFY. 


AVE 


NOTICE. . 
ON FEE. 
EOUIPMENT. 


OUR PRICE *2249 


OVER 
50,000 


CUSTOMERS 


-— —— E А 
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(DEALERS: 20) 


-BLAST our 


ы = 
х Wie 


ү 
“a Thru! 


T А 


yw? 


‘  Audiotex. • Telemarketing 
- Order Processing е Call Distribution 


Powerline transforms | Blast your message 
our personal computer ы м through with Powerline! 
{РС/ХТ/АТ/ЗВ6) into а mulli- Package includes hard- 
lina voice processing ware, software, cables, 
^ & command center cap- speaker, 2 year warranty. 
ас ае of controlling 16 Single Line rom $295.00 
- telephone lines. Multi-line 
3 a Inielligently process Oe 
” your sales, Inquiries and 
messages in tha back. For Intormabon or Sales Сай 


a ground. Give your com- (415) 652-9600 
puter some Punch! FAX 1415) 652-5311 


1 TALKING TECHNOLOGY, INC. 
4383 PIEDMONT AVE., OAKLAND, CA 94611 
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Complete PC Systems 


For Complex Stand-Alone Applications 


* Now Available! Systems that are functionally 
equivalent to large PC's, in compact packages. 
Our systems are based on single board CPU's and 
include all hardware, software, and support 
needed to run your special applications. 

* Run DOS applications without a disk using our 
BIOS. Store DOS and user programs in EPROM's. 

• Debug Monitor, BIOS for disk capability, utilities, 
and source code are available. 

* Compatible with PC systems. Run 8088 code and 
DOS applications. Use standard PC/AT cards in 
passive backplanes for expansion. 

“ Our CPU cards use У40/У50 micros and drive 
PC/AT bus. Options: 1meg RAM, 256K ROM, 

5 serial ports, SCSI, CMOS, floppy, printer, graphics 
CPU Cards $249 (q25) 
Systems $499 (41) 
Customization available 
SYSTEMS (303)444-7737 
655 Hawthorne Ave. Boulder, CO 80304 FAX (303) 786-9983 


Onboard Intelligence For IBM PC/XT/AT/386 
* 16 MHz 80C186 for general processing 
« 20 MHz DSP56001 for digital signal processing 
* Sustained digital signal processing of 10 MIPS 
“ FFT and FIR filtering without programming 
“ Acquires analog and digital inputs to 235K s/s 
* Buffers and processes input data as required 
* Updates analog or digital outputs to 250K 5/5 
* Over 100 commands without programming 
* Custom commands may be written in C 

Call for FREE Demo Diskette 


(206) 881-4286 


Microstar 2863 152 Ave. N.E. 


aT | Redmond, WA 98052 | 
LABORATORIES FAX (206) 881-5494 | 
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17% A^ р | 
, Voice MéSsaging • Call Processing 


Real Time 
Waveform 


Only CODAS waveform recording systems 
offer true real time waveform display. 

е For IBM AT, PS/2 Micro Channel", and 
compatibles. 

* Record up to 16 waveforms to disk in 
real time at up to 50,000 samples per 
second for instant playback, analysis, 
and manipulation. 

е Includes all necessary hardware and 
software for fast, turnkey startup. 

* Includes Microsoft C-compatible library 
of function calls for customization. 
For a FREE Evaluation Package, call: 
1-800-553-9006. In Ohio, 1-216-434-4284. 


DA TA Q INSTRUMENTS, INC. 


825 Sweitzer Ave., Akron, ОН 44311 


“HAY, AT P362, ты Vra Chane” are trademarks ar герт 
тайата ай FIM Cirp. ciel C ie d аети al erro Саз р 
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UNIVERSAL 
PROGRAMMER 


$585 including: 
S/W cable, interface 
card, | yr. warranty. 
30 day money back 
guarantec. 


Ш Programs: 

- E(E)PROMs upto 
2MBits & 16 Bit wide. 

~ PALS from AMD, MMI, TI, NS, CYPRESS etc. 

~ 22 VIO from AMD, ATMEL, ТІ, SAMSUNG & CYPRESS. 

- EPLDs from ALTERA, INTEL, ТІ. 

- GALs from LATTICE, SGS & NS. 

- FPLs from SIGNETICS. 

- PEELs from ICT, HYUNDAI & GOULD. 

- BIPOLAR PROMs. 

- SINGLE СНІР5 (8748, 8751 & 87C51 series). 

Ш Supports: 

- 32-Bit WORDSPLIT with 4 GANG adaptor. 

- PALASM2/CUPL/ABEL/TANGO/OrCAD JEDEC files. 

- PAL VERIFICATION using TEST VECTOR. 

- GAL electronic signature recognition. 

- 32-Bit WORDSPLIT with 4 GANG adaptor. 

- 87C451, 63701X/Y/V & 63705V with adaptor. 

» Test ICs (TTL, CMOS) & D/S Memorys, ICs with user 
definable test patterns. 

High speed, parallel interface & S/W upgradable for new parts. 


XELTEK 1-800-541-1975 (Toll Free Order) 
473 ЗАРЕМА СТ. #26 ТЕО: (408) 727-6995 

SANTA CLARA, FAX: (408) 727-6996 

CA 95054 COD,VISA,MC,AMEX 
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Free Diskettes 


3.5" DSDD Bulk à 7 е 
3.5" DSDD White Box 

3.5" DSHD Bulk 

3.5" DSHD White Box 

5.25" DSDD Bulk 

5.25" DSDD White Box 

5.25" DSHD Bulk - 
5,25" DSHD White Box .49 


*Includes Sleeves, Tabs and Labels (3.5" Labela only) 
USER LABELS $3.00 FOR $0ез. SLEEVES 2 cts ea. 
АП diske 100% error free. » Money back guarantee. 
Buy 5,000 disks mix and match and get 100 
disks... 


| Absolutely Free 


Government and Fortune 500 PO's acceptable 
MC/Visa/Prepaid/C,O.D.(Standard UPS cbarge for 
C.O.D.) 

Add 2,9% for credit card orders. 

No tisndling Charge. 

Free Freight on orders of $200 or more. 
Ordera Jess Then $200 are: 3.5" .50 cte per 25са 
& 217 фйсла prr Stee. PA тязі: add ЕШ ігі Las 


Toll Frec 1-800-5FLOPPY 


————— — 9 ^ -—- —— = 


IQ BUSINESS PRODUCTS INC. 
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| SuperSound 


ГТТҮГ ТТТ  "edila/Cewada Raltimpe Felip ТІНТІП 
ze, We wee 
ELSE | 


fasesasa еи nianus rel 


DISCOVER the POWER of SOUND in 
YOUR IBM-PC/AT from $19.95! 


Best Digital Audio Software/Hardware. 
Developers: Add TurboSound™ to any PC] 


30 Day Money-Back Guarantee if not Satisfied 
SuperSaund - Stereo: Sound FX" Graphical Editor and SoundCard™ $339 
SuperSound - Mono versinn software and hardware $239 
SuperSound - Engr version special hardware/software for tech, аур, 5449 
SaundFX-Jr™ playback editor, waveform generator w; SoundBytes™ 549,95 
SoundJr™ playback printer port hardware module w/ SoundHytes 514,95 
TurboSound"" - adds real үсіне, sound effects, ete. to PC, no added hardware! 
For Business: а Point-of-Saje Shows - Works with Grasp, QBasic, С... 
For Engineering: AM/EM Function Gen, Clear Voice Alarms, Storage Scope. 
For Fun: Create Your Own Mac-like рол aoii Alter Your Voice... 
Write or Call (or FREE PRODUCT CATALOG of IBM-PC sound products. 


Tech:(408)-4464521 by Silicon Shack rax: (208)-374-4412 
5120 Campbell Ave. #112, San Jose, CA 95130, 


Orders: 800 - 969 - 4411 visa - MasterCard 


™ SuperSound, SoundE X, Sound FX-fr, Seundjr, SeundCard, Soundfytes, and TurboSound are 
) trademarks of Silicon Shack, Lid, Other product names аге trademarks of thelr manufacturers, 
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68Н С05 In-Circuit Emulator 
Тһе TECICE-HCOS is a low cost real time 
emulator for the Motorola 68HCO05 family of 


single chip microcomputers. Any host computer 
with serial port and terminal emulation software 
can be used with TECICE-HCOS5. Base price is 
$1195.00. Complete development system software 
| is available for MS-DOS computers including the 
Byte Craft Limited C6805 Code Development 
System which includes a 6805 C compiler with 
Integrated Development Environment. 


ТЕСІ THE ENGINEERS 
ЕСІ COLLABORATIVE, inc 
RRK3 BOX 8C Barton, Vermont 05822 
Phone (802) 525-3458 FAX (ШШ? 525-3451 
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9-Track Tape Subsystem 
for the ІВМ PC/XT/AT 


Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
——— per minute on PCs and com- 


patibles. Subsystems include 7" or 10%” 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa- 
tion, call us today! 


[JUALS TAR, 


96821 Irondale Ave., Chatsworth, CA 91311 
.. Telephone: (818) 882-5822 
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| ==EVEREX— 
: Everex 
ibus | Step 286 - 12 & 16 MHz & 20 MHz 
PS/2 model 30/286 | 1 Meg RAM 


PS/2 model 50/30 meg Set up utility in ROM 


| | 
PS/2 model 70/60 meg x e" Call! for 
PS/2 model 80/40 meg ! 1.2 MB floppy your 
PS/2 model 70/120 meg , ' x 
PS/2 model 80/115 meg | ТИН; configuration 


Call for other models 


Everex 


LEA D Е Р Step 386-20 MHz & 16 MHz & 25 MHz & 33 
MHz 
4 7/14 Up to 256K cache of very high speed RAM 


2 Meg RAM, expandable to 16 M 
386 5 40 meg СІМСЕ 1 983 S/P, C/C j 


Enhanced keyboard 


386 20E - 40 
286E 40 meg 9 LAP-TOP 1.2 MB floppy 


i 

386 110 meg/25 MHz Compaq SLT 286-20/40 ........3795/Cal|  DOS/BASIC Call! 
386 60 meg/25 MHz Toshiba po in 629 
Portable 111 40 meg/12 MHz Т12005Е ...... Toshiba ...... Call 
CARD & MONITOR EXTRA Т1200НВ........ Sale ...... Call 
Call for other models Т1600-40 Мей.................... Call 
T3100E-40 Мед ................... Call 
Liter aa — ӨН 72; - 

j FM . Aj; 53544, 25е.% еее. À а 
Macintosh T5200-40100 .................... Call 
T3100SX 


Мас 11СХ/80 Meg, 40 Meg RAM 
Мас-11/40 Meg 

Mac-SE 30/40 Meg 

Call for 60 and 100 Meg CARD & MONITOR EXTRA 


Pacific Data (For HP) CALL FOR OTHER MODELS 


25-N-1 Cartridge 265 Pacific Page ...... 459 
1 Meg. Memory Board .219 Plotter Cartridge ...239 
WE STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
| OKIDATA NEC SONY HAYES MICROSOFT MICE TAPE BACK 
EVEREX WYSE ACER SAMSUNG LOGITECH TAXAN 
GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI MAGNOVOX 
SOFTWARE SPECIALS . 
BOARDS эйе NN "ow LASER PRINTERS 
Paradise VGA 4- Wordperfect 5.1...... 250 ` | 1:81010-510 .. 199/339 
Vega VRAM Aldus Pagemaker ... .495 N 0 ү E L L Ы 
ATI VGA Wonder Ventura Publisher ....495 x 10-850/1050 545/749 
Bera EGA Clipper Authorized | «501050 359/479 


OKIDATA 
WordStar 55 ........ 150 D eal er 320/321 359/490 


390/391 490/649 


MONITORS FAX MACHINES T. NR түзді 

Nec Multisync ПА....499 || Sharp FO 220 80873............... 105 | 321-SL/341-SL ...399/595 MODEMS 

Nec Multisync 3D ....599 || Sharp UX 350 uw I 145 | 351-SX 350 СРЗ.....929 | 

Magnavox EGA 80287-10.............248 PANASONIC Evenk 1200 ini 

Nec Multisync 5D . . .2350 8038716 ............. 395 Everex 2400 Int 
cc AT 425 Hayes 2400 B 

Samsung EGA 80387-25............. 495 

Sony 1302 80387-33............. 599 Call for others More in Stock 


ALL QUOTED PRICES ARE CASH PRICES ONLY. 


Visa and MasterCard 3% higher, American Express 5% higher 


was COMPUTERLANE 


HOURS: 1-800-526-3482 (outside СА 22107 ROSCOE BvD 


CANOGA PARK 


9-6 (818) 884-8644 (In СА) Ve BLOCK W. OF TOPANGA 
CORPORATE ACCOUNTS WELCOME (818) 884-8253 (FAX) CA 91304 
CALL FOR VOLUME DISCOUNTS Compag is a Registered Trademark of Compaq 


CONSULTANTS CALL FOR PRICING Prices subject to change without notice IBM is a Registered Trademark of international Business Machines 


Circle 66 on Reader Service Card MARCH 1990 ° BYTE 343 


“gives you all the С 

language routines you 

need to write an impres- | 

sive scientific graphing 

program of your own. 

Highly recommended.*” 
- PC Magazine 


sin(y)*cos(x-y) 


IBM? PC (with source code) $395 
Circle 251 on Reader Service Card 


Macintosh? (no source code) $295 
Circle 252 on Reader Service Card 


Licensed for personal use only 


DEC? VT100/102/52 
& Tektronix? 
4010/4014/4105 
Terminal Emulator 
for ІВМ? PCs 


“its ease of use, high 
resolution graphics, 
emulation, and price 
make it a more attrac- 
tive purchase than the 
other products.*” 

— MINI-MICRO Systems 

Only $150 until 3/1/90 


$195 thereafter 
Circle 253 on Reader Service Card 


*Full reprints on request 


| Scientific Endeavors 
508 North Kentucky Street 
Kingston, TN 37763 USA 

(615) 376-4146 FAX:(615) 376-1571 


344 BYTE * MARCH 1990 


EPROM PROGRAMMER 
CROSS ASSEMBLERS 


MODEL 
— SX151 

RS232C OR STAND ALONE (all models), 
Communication protocol; XMODEM, HEX, 
and BIN. Programs: EEPROMS, 2716 - 27512 
and CMOS. Programs (wladapter); 25XX, 
27101 (and above), 68701, 68705, 68764/6, 
8741/2, 8744, 8748/9, 8751/2, 8755, 87252, 870751, 
870752 and CMOS. More available soon. 
Model SX151 $214 (assembled with case). 
Other models are available from $49 (kit). 


Cross assemblers by Pseudocorp for ІВМ- 
PCs, $ $50. 280, 1802, 6502, 6800/1/2/3/5/8/911, 
68000/8/10, B048/9, 8051/2, 8080/5, 8096, and 
more soon. Simulators апа disassemblers 
also available. 


===) KORE, Inc. 
3150 Plainfield N.E. 
Grand Rapids, MI 49505 
(616) 361-3666 


$5 for shipping (USA), plus $3.00 COD. 
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Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3” ads) 


| For more information 


call Mark Stone at 
603-924-6830 


BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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DATA ACQUISITION 


ALL needs ! ANY computer ! 
е PC Software Included 


e Serial, Modem, & Bus 
e Stand Alone Ability 


: Fw е Laptop & Handheld 
| = “РС8 MAC Cards 
5 а е Inexpensive 


Tae 


Call for FREE DEMO DISK ! 


Specialists in portable and battery backed up 
| as well as PC compatible modular systems. 


О 
o 
О 
- 
LE 
2. 
Ш 
= 
(с 
- 
(7) 
< 
m 
= 


Cail for applications info: (201) 299-1615 
P.O. Box 246; Morris Plains, NJ 07950 


| Circle 9б on Reader Service Card 


ALL NEW !!! 
9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 
complete for only 
$2,595.00 
1 YEAR WARRANTY 


e IBM/ANSI compatible at 800*/1600/3200 bpi 
e Controller, cables and software included 
e Interfaces for PS/2*, Xenix* and DEC* 
e SCSI*, AT ог МСА" Bus I/O at 25/50/100 ips. 
қ optional 
AKSystems Inc. 
20741 Marilla St. Chatsworth CA 91311 
TEL:818/709-8100 FAX: 818/407-5889 
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THE GENERAL STORE 
RETAIL OPERATIONS SYSTEM 


The premier system for retail store management. 
Supports cash drawers, barcode readers, receipt 
printers, customer displays, digital scales and 
complete online credit card authorization. Controis 
all types of retail stores both hardgoods and apparel 
with complete size/color matrix management and 
reporting. Easy to Install and use. Fleld proven for 
speed and reliabillly. Provides all the features 
needed for today's retail merchant at a price far 
below comparable systems. Demo system available. 


=z, Accounts Receivable 
j: Point of Sale 
№ Inventory Control 
^Accounts Payable 
29 General Ledger 
Mailing List 

6. Multiuser/Network Ready... 


$995 Complete system 


Dealer inquires Invited. 


Crichlow Data Sciences, Inc. 
804) 471-0500 
Р.0. Box 6420 - virginia, Beach, VA 23456 
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WELCOME TO THE 16 BIT WORLD 
Turn your Turtle into a Rabbit 
for only 


$189.00 oks insTALLED 


You do not need to buy a new computer!!! 
Trade in your slow XT mainboard for a new 
AT 80286, which includes: 


* Microprocessor Intel 80286 CPU, socket for 
80287. 

* 12 MHz speed, selectable between 6 and 12 
MHz. 


* 0/1 Wait state, clock calendar, reset button. 
• 512KB, 1МВ, 2MB, 4MB mem. Upgrade, 
640/384 mapping. 


* Six 16-bit slots & two 8-bit slots, 16 level IRQ. 
е Fits in the XT and AT cases. 


with 512 KB. 
$245.00 
with 1024 KB. 
$299.00 


ICROCHIP 
TECHNOLOGY 


2900 NW. 72 Ave., Miami, FL 33122 
(305) 592-5739 • FAX (305) 592-5738 
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Enjoy 


epe to BYTE now IV ORE SPEED! 
SAVE up to $66.05 


SAVE up to 
PLUS 


get the extra ІВМ PC Special Issue 


Special Issue as an 


Send me BYTE for: Мне 

m 1 year (12 issues) for $24.95 
(Save 40% off the newsstand cost) Company 

[ | 2 years (24 issues) for $44.95 Address 
(Save 46% off the newsstand cost) 

Г] З уеагѕ (36 іѕѕиеѕ) – $59.95 City/State/Zip 


SAVE 52% off the newsstand cost [L] paymentenciosed L] Bill me 
(2096 off the basic subscription price) Р 


No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. Your subscription will start іп 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate is $29.95. 


BYTE = 
[с ш 


affordable Unix alternatives 
wie Mac IL, Р5/2 80, und NeXT computers 


1BL5482 


Profit from 


МОНЕ POWER! 
SAVE up to 52% 


PLUS 


get the extra IBM PC Special Issue 


кА 


Send me BYTE for: 


Name 
[| 1 year (12 issues) for $24.95 
(Save 40% off the newsstand cost) Company 
Li 2 years (24 issues) for $44.95 Address 
(Save 46% off the newsstand cost) 
3 years (36 issues) — $59.95 City/State/Zip 


SAVE 52% off the newsstand cost [_] Paymentenclosed [ | Bil! me 
(20% off the basic subscription price) 


No-Risk Guarantee: If dissatisfied, cancel anytime for a full 10096 refund. Your subscription will start in 6-8 weeks. Watch for it! 
Single copy $3.50. The basic annual subscription rate is $29.95. IBL5482 


Mer'hor y Tachnológy 
Beal cl ВХ + “Ерен Cm 


Stay in the know on all Gain 
major microcomputer 
products and innova- 
tions 


| Save time апа money— 


| MORE APPLICATIONS! 
matinee” SAVE up to 52% 


Harness the maximum 
power of your micro. 


ubscribe today |. A getthe extra IBM PC Special Issue 
nd save! | 
Send me BYTE for: Name 

na hurry? [ | 4 year (12 issues) for $24.95 mene 

" all Toll-Free E (Save 40% off the pons cost) 

: 2 years (24 issues) for $44.95 Address 

1-800-257-9402 | (Save 46% off the newsstand cost) 

weekdays 9-5 EST. | [ | 3 years (36 issues) - $59.95 City/State/Zip 

| А | | эл: 52% off the newsstand cost [| Payment enclosed ж Billme 
1 -609-426-5535. (2096 off the basic subscription price) 


| | No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. Your subscription will start in 6-8 weeks. Watch for it! 
| Single copy $3.50. The basic annual subscription rate is $29.95. ІВ1.5482 
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Hightstown, N.J. 08520-9409 


ж- 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY ADDRESSEE: 


БЕТЕ 


Subscription Department 
P.O. Box 558 
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Detach and mail card 
now to 


SAVE up to 
52% 


onBYTE... 


PLUS, 


get the annual IBM 


PC Special Issue as 


EXTRA 
BONUS! 


Order even faster by 
phone: 


Call 


Toll-Free 


1-800-257-9402 
weekdays 9-5 EST. 
In NJ, call 
1-609-426-5535. 


LOOK FOR OUR SUPER NEW PRICES FOR SUPER SAVINGS 


We Accept International Orders. 
MON 


We Accept Purchase Orders from 
I i tex , Inc 


5 20: а Ро, J 
Cin сіе 298 п Meader Ser vice Card 


ESTABLISHED 1976 / Qualified Firms, Universities and 


Government Agencies 


1-(800)- -53 33-0055 


INTERNATIONAL OLDE RS: (714) 730-6795 
Customer Service Calls: (714) 730-9527 


MEMORY EXPANSION BOARDS _ 


SIMM/SIPP 
MODULES 


WEEKLY | 
SPECIAL 


IMG x9- 12008... $85 DI IMG х 1- 80ns ie Т The Toph? ч 

Ala x зл: 90 44" " ? JM 3 I: 
TMGx9. адаа" 505 Mert ‘board which results іп a lower profile. Maintains 
1MGx9- 70п6 ... $110 the ability to backfill conventional memory їчї 


.512to640Kina15-bit AT type machine 
at CPU speed up to 10MH idem 


256x9FORIBMTYPES | 


GT 


1 


|BOCARAM/XT Аш! 


256 x 9 - 120ns . 520 A rE S xs 
256 x 9 - 100ns ........$28 80ns 1.8275 Board, fur ura IBN DU РСЪ 


compat le, operating at С! PU speeds up to 12MHz | 
BOCARAM/XT™ uses standard 256K RAM i chips 
and provides up to 2MG of ешш ed m ИШҮ: y 


еа адада гттттть тт 


256 › 70ns «$3.95 


256x9- BONS 9335 ; J “ 


256 x9- 60п5 ........$49 


OD 


UU 


APPLE SIMM MODULES | Ta TOE TRTI 

ee x B- 120ns WE 256 3" - 100ns ns $2 50 

{MG х 8 - 100ns.... $84 = 
t 256x 4- BOns..$12.00 


|BOCARAM/AT Conventional, expand ed and/or 
extended memory for the ІВМ AT and 16-0 
compatibles. Operates іп a syste im up to 16МН; 
Uses standard 150ns RAM chips. Can bring 


256 x 8 - 120ns 524. 
256 ^ i - үз i $39 i = conventional me amory up to 6. 840K and provide a 
- ------------. 4 us P | maximum of 21 MG LIM EMS 4 ‘Oar diorma 73149 | 
f 84 x 1 150ns .. ..$1.10 ofextended memory $149 
d 64 х 1 - 120ns Eva | 


| | BOCARAM/AT PLUS Тһе BOCARAM/AT PLUS 
| offers SUO expanded тг 
memory for the IBM АТ and 16-bit co = 
Operates in а system up to 33MHz and is set up 
through software, with configuration store жі in the 
EEPROM, Uses 120ns 1 MGRAM chips. Available 
1л tour configurations; ОК up to BMG NN 149 


ZEEL 


PS-2 PRODUCT Г Д 54 x 1. 100ns 


Р5/2 4 а 
SIMM j 


compatible 


15005 .......52.75 
„ Uses 254 б and/or 


(ТЕЛІ $3.50 
| - 100ns .......$3.75 
шаре Dex 


ВОСАНАМҒАТ VO PLUS This AT VO card offers 
conventional, expanded and/or extended memory 
as well as /O capabilities for the IBM AT and 16 
bit compatibles. Operates in a system up to 
33MHz and Ís set up кың, &oftware, with 


.20 .... ШЕЮ 


ш |- 100пз ....$3.25 | [098628 ........$390]| | RAMQUEST XT/AT A uii size ponigurpnon slored i ШӘЕЕЕПОМ Uses tedn 
MATH-CO " ER 80п5 ... 5375 V-20 вмн; nur | state card for ІВМ РС XT T АТ p z ANG EAM hips, Available M Г 
dle '  compalables. Uses 256 К and/or 1MG SIM pire кир = ient 
$256 


51258- 70ñs 4 ,50 | V-20 AHz) к= 0 


= Automatically supports either 8/16-bit bus . 


|BOCARAM 30 A full length expanded memory 
 boardtor the IBM PS/2 Models 25, 30 and trua & 
bit PC bus compatibles tfft viiize 3.5 inch flop py | 
drives. The board uses standard 256K RAM chips 
an d provida |5 up to 2MG of axpanded me түр а 


board е 2222 $169 


6450608 
ШЕ x8 - 80п5... 


ACCELERATORS | 

| TINY тин 30 286 Low-cost, high-speed, half slo! 
РС/ХТ - Accelerates your PC/XT with вп BMHz 
8 e econ cassor. 80287 math chip socke 
CENE, M m ee 596 


1M IG > xg 80ns.......$169 


64503 Б 
1Мб И 80-04: ‚5375 1 | BOCARAM 502 2MG, 0 wail state expanded and 
2 EA Ре” Шы TURBO XT хт High-speed ‘half slot accelerator} ог extended memory board de 'sign foi IBM PS% 
2M ы B0-111&311 _ е Accelerate ГД ДА Хр Models 50,502, 60 and true compatibles. Uses 
Me AGTH [ke -- a. Es eM АН2 80; 287] | standard 1MG 10015 D-RAM chips. TRAM 
БАБО БОЗА sees $825 L Waranty | e „$i (Translation RAM) is used to map out bad memory 
ae mare 1 year on part Sections during power up and to insure ігі 9 term 
giles more War 5285 year on рагі compala bility with OS/2 a 169 


| BOCARAM 50/60 Up to 4Mg for Model 50/60 • С 
wait slate expanded, axtended and base m тогу 
e вез 1MG D-RAM тти B rae 56 


Up to ЗМС. Selecteble 
8, Expanded Memory 

3) 4.0 |,0/ 05/2, Can be uss е 
тогу up to 640K and the rest as 
extended memory. Uses [^ 


TH re Tay er 


| RAM 3000 DEL UXE 
bu ще { 


им 001 rn n TR Trae PEPPER Cer СҮТ i 
Tests all parameters except speed 
64x1/256x1/1Mx' 

64 х4 / 256 А Ч і 4M x1 


Line 


EVER EX 


EverCom 12 300/1200 bps Bitcom Software ........ e 5 
|EverCom 24 2400 BAUD Internal. Bitcom Softy soar 1, 
EXTERN NAL 2400 BAUD ....................... — PR; "5 


| 14161079 


«MS 4 


UNI-002 RT... — ns 148.95 4, 0 Up to 8h MG са spacity/support 10 base. Spinseralpor,ancplonds pne ria 
is spe d pit Г ne Мм с n е | DIE ax or axpanded memory in any combination LK/CAL ....... 
M viria HAYES COMPATIBLE ҚАНА ote ЕН Бы 
! ho^ : 1200 B AUD Ante acl Software DEED КЕТТІ ati d Suppo Multi -Taskin g amd DMA М 
A - ; SUppol ПІ ig 1 ao г 
019-003 ИТЕКС. $199.95 1200 BAUD External - fully Hayes compatible . TUER 2: M g in hardi Software configurable VO AT Extends the per 


PC's, XTs and compa ‘ible 5 È pi 
sanal p Ани Шер о 
pin serial port also i Bf A 
‘Installation of this 8 -bitb card is e jasy -- simply : tei 
the jumpers ап@1п!а!!................................ $69 


BOCA MCA PARALLEL CARD For PS/2 .. $98 
‘BOCA MCA SERIAL CARD For PSV2...... $169 


| 2400 BAUD Intemal 1/2 Card w/ Software....................... 
0 SAUD E 'xternal - - fully Hayes Shae o: "us 


Tasts standard SIMM Modules 
1YEAR ШАЯН IANTY 


(no dip switches to set), Full 16MG window for 
future жарап insion , Zero wait state, uses вее Ме 
D-RAM... ай Е 


НАМ 10000 Up to 10MG capacity/support ta base, 
Ж И сте АЗН dedmemon ШЫП Өр 
se ble with Ші: i. Intel rosofi, EMS 4.0. 

ада) 5 mci] 


ТІТТІТІТІТТТТІГІТТТІГІТІ 


VIDEO ADAPTERS | | SUPER SPECIAL - 


ore WONDER 51274 (512K "video элыз ory) Calculus 
High performance VGA graphics. 100% register- SUPER FAX 


18 vel compa tibility ІП GA EGA, CGA, MDA The mast Highly functional, Fully 


, MICI 


301 тарь ; e 100с 


and Hercules. Displays Super-VGA 800x600 in loaded, Cost effective FAX board Paste fo Toshiba р - 
256 colors and 1024x768 in 16 colors. Switchless manufactured. : Uses 256k 2 ІМ ay (Me IKTT3100e/2 -2МС Mamory Card.......... $719 
installation. Includes Microsoft compatible CCITT Group Ш | {= "Toshiba portablp3100c 
ho ——BÓ mm 900 Provides fully concurent background |KTT3200/3 - ЗМС Memory Card ..... 2.6016 ° 
е 4 operation. Allows user to transmit, receive Р P Toshiba portable 3200 
NSE age Ei wu (205 ыр, and view documents ор screen. Once in KrrS100/2 — -2MG Memory Card .......$719 


b: eis p 4.0. | 
inch Uses 256K or 1MG SIMMs М 
10100змв. ensued өнө intente |KTT5200/2 -2МС Memory Module ...... $549 
IDEA ROUTE | X7 = = 


user upgradable) Same as VGA wonder 5 pam memory, the transmissions may be edited 1a Toshiba portable 
except with 800x600 in 16 colors and 1024x768 for retransmission, printed, stored for 
in 4 colors . Includes Mic roa smell | future, or discarded off your hard drive. 


SOFTWARE INCLUDED 


гане | 


à 9 3agorizing | Provides 
CAL O001FX UNITEX PRICE : | — = 
z Voltan | 1497259. For ps/2 М AOD 50/60 ...... р ФА 
посһготваліСо fora: TIT лашуу stand | |! 3l] МІ Т Uses жек скрала! sto B IG 
yaraliel p yrinter pori Auto Sw ‘itching ning j configures card | 4 dig SIPER қ nk. OGITEC Н ScanManr iiia oom) 

mode and type for the monitor you attatch ‚ AN АТАА ІСІ ud em 5 For PS/2 MOD 30 and PC 


„1 ETa 


[Provides up to BMG of expandedplus 2 rts 
lel port. Software included. Canbe used 
as RAM disk and/or printer spooler. Uses 256K or | 


ds vomplete 
nr Т1 E 1j 
E^ р ] ЕТА M uii ани ҮТЕП ТО nuage peneratiun 


КО вм опу) қ; 


JONOCHROME GRAPHICS САО $9 | ip иңен Түрік ШАД 4 АС 
with PAR port ~ MGA/ Hercules. dee | РШ FANE o әш го STAS 
< ^ ытты | | É " 
COLOR GRAPI in eth ме 28 Ке АРКА PRICI ПОЕА тілі (Осал аша) Works on IBM PC 
AGI В color wilh РАН port * MGA/CC A/He ГС XT, AT, Portables 5 а K DR АМ 


салаға jon > andpa es, | | 384 Pide foi РСУХІ Ns 


EGA САНО. 
Expands to 36 ay K-SER/P 


480, 1€ 5 color € EGA M 
СА RD ee. : 
х 768, 16-с ‘colar, VG 


Corporate Headquarters 

17222 Armstrong * Irvine, СА 91714 

- т = Phone: (714) 251-UNTX * Fax: (714) 838-8593 
Terms MO VISA + COD * CASH pom 


Ord 's from qualified firms. J 
Mon-Fri 7am -5pm 20% sto e nre tara SENDIS БЕРІ Ape ERS TO 


Sat 8am - 2pm Fricas subjectto change Irvine, СА 91714 


; NV 89103 


4025 S. | E tis Blvd. 
1 732-8689 


СА Є 


Synchronous 
Communication 


Boards for AT 


Qua Tech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS-422, and RS-485 


communication. 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


CJ QUA TECH 


QUA TECH, INC. 

478 E. Exchange Street 
Akron, OH 44304 
PC-AT and PC are registered 
trademarks of IBM Corp. 


Circle 228 on Reader Service Card 


Joystick 
Adapter 
for PS/2 


Qua Tech GPA-1000 works with 
IBM Micro Channel for PS/2 
Models 50, 60, 70, and 80. Connect 
two joysticks or four paddles. Also 
compatible with IBM Game 


Control Adapter for PC-XT and AT. | 


Call our toll free order line: 


1-800-553-1170 


Су QUA TECH 


QUA TECH, INC. 
478 E. Exchange Street 
Akron, OH 44304 
IBM, Micro Channel, PS/2, PC-XT, AT, 
and Game Control Adapter are trademarks 
or registered trademarks of IBM Corp. 


Circle 230 on Reader Service Card 


PROMPT DELIVERY!!! 


ЗАМЕ DAY SHIPPING (USUALLY 
QUANTITY ONE PRICES SHCWN for JUAN. 28, 1990 


OUTSIDE OKLAHOMA: NO SALES TAX 


DYNAMIC RAM 

SIMM AST Prem386/33Mhz $240.00 
SIMM 0) 256Kx36 80 ns 
SIMM 1Mx9 80 ns 
SIMM &) »seKx9 100 ns 
iMx 80 ns 
256Kx1 60 ns 
256Kx1 80 ns 
256Kx1 100 ns 
256Kx1 120 ns 
64Kx4 120 ns 
41264 (7 64kKx4 100 ns 


OM 
27C1000 128кхв 200 ns 
64Kx8 200 ns 
32Kx8 150 ns 
16Кхв 250 ns 
STATIC RAM 
62256P-10 32kx8 100 ns 
6264р-2  s8Kx8 120 ns 
6116АР-12 2Кх8 120 ns 


OPEN 6 DAYS, 7:20 am-10 pm: SHIP VIA FED-EX ON SAT. 


SAT DELIVERY елгезек еш алдын) in UPS CASH COD 
INCLUDED ON. | MICROPR SSORS UNLIMITED, INC. 
FED-EX ORDERS | 240005 ПОС = 01 В 267 7-4961 
EEG BEGGS, OK. 74421 » ) 26 = 


No edem Order. Piease note: prices s Mui to change! 
ты $1429/1 b | Shipping. insurance extra, up to $1 for packing materials 
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Circle 188 on Reader Service Card 


RS-422/RS-485 
Boards for AT, | 
Micro Channel 


RS-422/RS-485 asynchronous 

serial communication boards from 
Qua Tech available in 1 to 4 ports 
for PC-AT and compatibles and 1 


to 4 ports for PS/2 Micro Channel. 


Call for our free 
PC Interface Handbook: 
1-800-553-1170 


QUA TECH, INC. 
476 E. Exchange Street 
Akron, OH 44304 
PC-AT, Micro Channel, and PS/2 are trade- 
marks or registered trademarks of IBM Corp. 


Circle 229 on Reader Service Card 


Digital 
I/O Board 


Single-slot Qua Tech РХВ-721 for 
PC-AT has 72 digital 1/0 lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


QUA TECH, INC. 
476 E. Exchange Street 
Akron, OH 44304 


LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 


Circle 231 on Reader Service Card 


18 A7 
36 32 
48 41 
89 85 


Diskette Emporium 
Box 402, 110 East Hotchkiss 
Hotchkiss, 60.81419 


Orders only: 1-800-322-5254 (24 hrs, 7 days) 
Inquiries: 1-303-753-3306 


Add .01 eni for Aaa on 5.25 disks and .02 ea 
ES аа s E handling charge. COD orders 


Circle 87 on Reader Service Card 


Computers 
for the 
Blind 


Talking computers give 
blind and visually impaired 
people access to electronic 
information. The question 
is how and how much? 


The answers can be found 
in The Second Beginner’s 
Guide to Personal Computers 
for the Blind and Visually 
Impaired, published by the 
National Braille Press. 
This comprehensive book 
contains reviews, written by 
blind users, of software that 
works with speech. 


Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 

(617) 266-6160 


$12.95 for braille or cassette 
$14.95 for print 


NBP is a nonprofit braille printing and 
publishing house 


«ОН Microdevi 


30 DAY MONEY BACK GUARANTEE • 1 YEAR WARRANTY ON ALL PRODUCTS 


8-ВІТ COPROCESSORS 
8087 5МН2 89.95 
8087-2 8MHz 129.95 
8087-1 10 MHz 169.95 
16-BIT COPROCESSORS 
80287 6 MHz 139.95 
80287-8 8 MHz 209.95 
80287-10 10 MHz 239.95 
806826 12MHZ 299.95 


32-BIT COPROCESSORS 
80387-16 16 MHz 359.95 
80387-5Х 16 MHz 319.95 
80387-20 20 MHz 399.95 
80387-25 25 MHz 499.95 
80387-33 33MHz 649.95 


2048x8 
4096x8 
8192x8 
8192x8 
8192х8 
16384х8 
16384х8 
32768х8 
32768x8 
65536xB8 
131072x8 


EPROM 


EST © 


SPEED 
350ns 
250ns 
450ns 
250ns 
200ns 
250ns 
200ns 
250ns 
250ns 
250ns 
200ns 


PROGRAMMER 


* PROGRAMS 27XX AND 
27XXX EPROMS UP TO 
27512 

* SPLIT OR COMBINE 


CONTENTS OF SEVERAL 
DIFFERENT SIZED EPROMS 


* SUPPORTS VARIOUS 
FORMATS AND VOLTAGES 
* READ, WRITE, COPY, 
BLANK CHECK AND VERIFY 


бұзы naci 


алау; жө --те 
= г a 


INCLUDES MANUAL 
& SOFTWARE GUIDE 


Урр 

25V 

21V 
12.5V 
12.5V 
12.5V 
12.5V 
12.5V 
12.5V 
12.5V 
12.5V 
12.5V 


PINS PRICE 


* SOFTWARE FOR HEX AND INTEL HEX FORMATS 


MOD-EPROM 


HIGH-TECH 
SPOTLIGHT 


Call auc BES; 44081 553-0253 for mare info im SIG. foa Hie 


Choosing o case for your computer is a straightfor- 
ward task. But, it's not made easier by having so many 
choices! Nearly any case JDR sells can be used wlth any 
of our motherboards. The only exceptions are "full size 
AT-type* boards which require a case copable of 
holding a “standard 286/386" board. 

How should you select? Begin by deciding how 
many disk drives you'll be using. Consider such variables 
as full or half-height drives, 3-1/2" and 5-1/4" slots, and 
don't forget a tape back-up if it’s in your plans. 

Next consider your power requirements. A loaded 
up 8088-based computer ought ta have at feast 150 
watts of power. Consider at least 200W far a moderately 
loaded 286/386 and pian on 250W for a loaded up 286/ 
386 system. There is nothing more annaying than a 
camputer that overloads on a hat summer afternoon 
because you decided to save $20 an a $1000 system! 

Now look at reliablity, A tower system will almast 
always be more reliable because it sits on the floor out of 
the way and is less likely to be bumped or jostled. It 
normally runs cooler tao, because of better cooling 
choracteristics due to convection. For these reasons it's 
an especially good choice for busy networks. 

And lastly, think about desk space, convenience 
and aesthetics. If you frequently tinker with the inner 
workings of your equipment, a flip-top case may be 
important to you, but mast peaple are more concemed 
with the location of the case, and how it looks. 

Derick Moore, Director of Engineering 


Р.5. Extension cables for the keyboard & display monitor 
let you move your computer out of sight or harm's way. 


DATARASE fi 
EPROM ERASER 


* SHIRT POCKET SIZE! 
* ACCEPTS ANY STANDARD EPROM 

* ALL SIZES UP TO 4 AT A TIME 
* ERASES MOST EPROMS IN 3 MINUTES 
* INCLUDES WALL PLUG POWER SUPPLY 
DATARASE II 


MODULAR PROGRAMMING SYSTEM 


EACH OF THE MODULES IN THIS SYSTEM USE A COMMON HOST ADAPTOR CARD, SO YOU CAN USE JUST 
ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 


COMMON HOST 
ADAPTOR CARD 


* UNIVERSAL INTERFACE FOR ALL 


THE PROGRAMMING MODULES! 


* SELECTABLE ADDRESSES 
PREVENTS CONFLICTS 
* MOLDED CABLE 


MOD-MAC 


UNIVERSAL 
MODULE 


(| 


* PROGRAMS EPROMS, EEPROMS, PALS, 
BI-POLAR PROMS, 8748 & 8751 SERIES 
DEVICES; 16У8 AND 20У8 GALS 


(GENERIC ARRAY LOGIC) 
FROM LATTICE, NS, SGS 
* TESTS TTL, CMOS, 
DYNAMIC& STATIC RAMS 
* LOAD DISK, SAVE VISK, 
EDIT, BLANK 

CHECK, PROGRAM, 
AUTO, READ MASTER, 
VERIFY AND COMPARE 

* TEXTOOL SOCKET FOR 


de 


а к? 


\, P 


З" TO .6^ WIDE C'S (8-40 PINS) 
MOD-MUP 
MOD-MUP-EA 4-UNIT ADAPTOR ........... — 


EPROM MODULE 

* PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS & 
EEPROMS FROM 16K TO 1024K * HEX ТО OBJ CONVERTER 

* AUTO, BLANK CHECK/PROGRAM/VERIFY* VPP 5, 12.5, 12.75, 
13, 21 & 25 VOLTS * NORMAL, INTELLIGENT, INTERACTIVE & 
QUICK PULSE PROGRAMMING ALGORITHMS 

MOD-MEP 


MOD-MEP-4 4-EPROM PROGRAMMER ..................... 
МОП-МЕР-В 8-EPROM PROGRAMMER 


ysenesaopsaeeoovrse 


ТТТ 


PAL MODULE т 

* PROGRAMS MMI, NS, ТІ 20 8 ТІ 24 PINE DEVICES - BLANKD 
CHECK, PROGRAM, AUTO, READMASTER. VERIFTY & 
SECURITY FUSE BLOW: 

MOD-MPL 


OTHER MODULES 


MOD-MMP MICROPROCESSOR PROGRAMMER ..... $179.95 
MOD-MIC DIGITAL IC & MEMORY TESTER 59.95 
MOD-MBP BI-POLAR PROM PROGRAMMER ............ 


CUPL SOFTWARE 

COMPLETE ENTRY-LEVEL PAL DEVELOPMENTSUPPORTS 
PLD'S FROM ALL MANUFACTURERS. INCLUDES PAL 
COMPILER, SIMULATOR AND DESIGN EXAMPLES 


MOD-MPL-SOFT 


4116-150 
4164-150 
4164-120 
4164-100 
TMS4454-12 
41256-150 
41256-120 
41256-100 
41256-80 
414256-100 
414256-80 
1 MB-120 

1 MB-100 

1 MB-80 


PARTS 
41256A9B-12 
41256A9B-80 
421000A8B-10 
421000A9B-10 
421000A9B-80 
256K9SIP-80 
256K9SIP-60 
1MBxSSIP-80 


PARTS 
HM6116LP-2 
HM6264LP-15 
HM6264LP-12 
HM43256LP-15 
HM43256LP-12 
HM43256LP-10 


MMC 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Drect Marketng Assocanon, inc 


Ces 


> TOLL-FREE TECHNICAL SUPPORT 


SIZE 
16384x1 
65536х1 
65536x1 
55536х1 
65536х4 
262144х1 
262144х1 
262144х1 
282144х1 
262144х4 
262144х4 
1048576х1 
1048576х1 
1048576x1 


SIZE 
256K x 9 
256K x 9 
1MB x8 
1MB x 9 
1MB x 9 
256K X 9 
256K X 9 
1MB x9 


SIZE 
2048x8 
8192x8 
8192x8 
32768x8 
32768x8 
32768x8 


SPEED 
150ns 
150ns 
120ns 
106ns 
120ns 
150ns 
120ns 
100ns 

80п5 
100ns 
80ns 
120п5 
1005 
80ns 


SPEED 
120ns 
80ns 
100ns 
100ns 
80ns 
80ns 
60ns 
80ns 


ibi 


SPEED 
120ns 
150ns 
120ns 
150ns 
120ns 
100ns 


FOR 
SIMM/PC 
SIMM/PC 
SIMM/MAC 
SIMM/PC 
SIMM/PC 


"BERG. 
PRICE 
1.49 
2.49 
2.89 
3.39 
3.95 
2.59 
2.95 
3.15 
3.75 
12.95 
13.45 
11.95 
12.35 


PINS 
16 
16 
16 
16 
16 
16 
16 


TELE ) 


РНІСЕ 
36.95 
49.95 

109.95 

113.95 

119.95 

БІР/РС 

SIP/PC 

SIP/PC 


* UL APPROVED 
* ADJUSTABLE HEAT SETTING 


* TIP TEMPERATURE READOUT 


* REPLACEMENT TIPS @ $2.95 
168-3C 


d 


$59.95 


FR-4 EPOXY GLASS LAMINATE WITH GOLD PLATED 
EDGECARD FINGERS AND SILK SCREENED LEGENDS 


JDR-PR1 
JDR-PR2 


JDR-PR2-PK 


JDR-PR10 
JDR-PR10-P 


JDR-PR18 
JDR-PR16-P. 


б зл. HA ean 


FOR XT 
WITH «45V AND GROUND PLANE 
ABOVE WITH І/О DECODING LAYOUT 
PARTS KIT FOR JOR-PR2 ABOVE 


FOR AT 
BIT WITH VO DECODING LAYOUT 
К PARTS KIT FOR JDR-PR10 ABOVE 


FOR PS/2 
16 BIT WITH 1/0 DECODING LAYOUT 
K PARTS KIT FOR JDR-PR16 ABOVE 


EXTENDER CARDS 


SIMPLIFY PROTOTYPING AND TESTING 


EXT aa 


,EXT-S02BB 


MOLDED; G 


CBL-PRINTER 
CBL-PRNTR-25 
CBL-PRINTR-RA 
CBL-DB25-MM 
CBL-DB25-MF 
CBL-9-SERIAL 
CBL-KBD-EXT 
CBL-CNT-MM 
CBL-FDC-EXT 


CBL-MNT-9 


8-BIT FOR 8088 MOTHERBOARDS 
16-BIT FOR 286/386 MOTHERBOARDS 


27.95 
29.95 
8.95 


34.85 
12.85 


49.85 
15.95 


29.95 
39.95 , 


Yi 4 ) | : Г 1 
[ : 1 4 Ea 


6 FT. PC PRINTER CABLE 

25 FT. PC PRINTER CABLE 
RIGHT ANGLE PRINTER CABLE 
0825 MALE-DB25 MALE 6 FT. 
DB25 MALE-DB25 FEMALE 6 FT. 
OBS FEMALE-DB25 MALE 6 FT. 
5 FT. KEYBOARD EXTENSION 
36-РІМ CENTRONICS -М/М 
37-PIN EXT. FLOPPY CABLE 
9-PIN MONITOR EXTENSION 


OLD-PLATED CONTACTS; 100% SHIELDED 


9.85 
15.95 
15.95 

9.95 

9.95 

6.95 

7.95 
14.95 

9.95 

6.95 


CBL-MNT-15 
CBL-MODEM 
GENDER-VGA 
GENDER-9-25 


15-PIN MONITOR EXTENSION CABLE 9.95 
MODEM -DB25-DB25 FEMALE 

DBS-DB15 ADAPTOR 

DBS-DB25 SERIAL ADAPTOR 


ш-ш ORDER TOLL-FREE 800-538-5000 
CUSTOMER SERVICE 800-538-5001 TECH SUPPORT 800-538-5002 
MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST) 


COPYRIGHT 1990 ЈОЯ MICHODEVICES 


Circle 6 on Reader Service Card (DEALERS: 7) 


JDR MICRODEVICES 2233 BRANHAM LANE. 
SAN JOSE. CA 95124 (408) 559-1200 

FAX (408) 559-0250 TELEX 171-110 

RETAIL STORE: 1256 S. BASCOM AVE.. 
SAN JOSE, CA (408) 947-8881 

HOURS: M-F 9-7, SAT. 9-5, SUN. 12-4 


MARCH 1990 • BYTE 347 


MMC 
MICROCOMPUTER 


MARKETING COUNCIL 
of the Diyet Marketng Associaton Міне 


JDR Microdevices’ 


ғ 30 DAY MONEY BACK GUARANTEE • 1 YEAR WARRANTY ОМ ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT 
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ғ NORTON 51 21.0 е LANDMARK AT SPEED 26.3 

* MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 

» SOCKETED FOR 80387 COPROCESSOR + USES 80М5 OR 
100NS, 256K OR 1MB SIP/DIP RAMS • 16MB RAM CAPACITY: 
8MB ON BOARD, 8MB USINGOPTIONAL RAM CARD (OK8 
INSTALLED) • FIVE 16-BIT SLOTS, TWO 8-BIT SLOTS, ONE 32- 
BIT SLOT FOR PROPRIETARY RAM CARD * STANDARD XT 
HOLE SPACING • AMI BIOS * MEASURES 8.5" X 13" 


MCT-M386-20 
MCT-M386-M 8M6 RAM CARD, ØKB INSTALLED $99.95 


MINI 25MHZ 
386 CACHE 


е NORTON 51 30.5 е LANDMARK AT SPEED 40.7 
ғ 25MHZ 80386 • 18MHZ/25MHZ SELECTABLE SPEEDS 
e REQUIRES ONE ADDITIONAL MEMORY CARD LISTED 
BELOW • USES MEMORY CACHING FOR SUPERIOR 
PERFORMANCE * MEMORY INTERLEAVING FOR NEAR 0 
WAIT STATE OPERATION • SOCKETED FOR 80387 ОН 
WEITEK 3167 COPROCESSORS 

T 25 ....... a ынан - $1199.00 


4MB RAM CARD USING 256KX4 DRAMS(OK INSTALLED 
MCT-C386-M4 


CU CCHS EERE SEHD SONS HHS TE SOHSOTEOT ESSN EHHSSTOSE ESE HE SOW 


8MB НАМ CARD USING 256KX1 OR 1MBX1 DRAMS(OK INST) 
MCT-C386-MB K 


muoasassosssascvunaaausoos Чтвнвицияветоленаавввввисғаева 


18M8 RAM CARD USING SIP MEMORY MODULES(OK INS 
MCT-C386-M16 ............. NEPHEAFEPHPDSNDENS —— 


FULL SIZE 25MHZ 386 


е NORTON 51 29.7 • LANDMARK AT SPEED 32.5 

• 25MHZ 80386 MPU * 10MHZ/25MHZ KEYBOARD 
SELECTABLE SPEEDS • 16MB ON-BOARD RAM ON-BOARD 
USING SIMMS (OKB INSTALLED) * SHADOW RAM FOR BIOS 
AND VIDEO * EIGHT EXPANSION SLOTS (FIVE 16-BIT, THREE 


8-BIT) • ADJUSTABLE BUS SPEEDS • INTERLEAVED MEMORY 


* NEAR ZERO WAIT STATE OPERATION * AMI BIOS 
MCT-386MB25 
MCT-386MB20 20MHZ VERSION ........................... 


MONITORS 


VGA PACKAGE 


МСА COLOR AND CLARITY AT AN EGA PRICE! • 8-BIT VGA 
CARD IS FULLY COMPATIBLE WITH IBM VGA + 720 Х 540 
MAXIMUM RESOLUTION, 640 Х 480 IN 16 COLORS » 528 X 480 
RESOLUTION IN 256 COLORS * HIGH RESOLUTION ANALOG 
MONITOR * EGA/CGA/MONCHROME AND HERCULES 
COMPATIBLE • DRIVERS FOR WINDOWS, GEM,1-2-3, 
SYMPHONY, AUTOCAD AND VENTURA 

VGA-PKG 


Tm 


ҮТТЕ 


m 


HA Or MURAL АКУ КАДА 
20MHZ 286 


е NORTON Si 20.3 е LANDMARK AT SPEED 26.3 

“ NEAT CHIPSET HAS POWER TOCOMPETE WITH 386 
SYSTEMS » USESDIPS OR SIPS, EXPANDABLE FROM 

512K TO 8MB • 20/10MHZ KEYBOARDSELECTABLE SPEEDS 

* AMI BIOS « SHADOW RAM AND PAGE INTERLEAVED 
MEMORY FOR SUPERIOR PERFORMANCE * FAST Ø WAIT 
STATE OR 1 WAIT STATE FOR SLOWER RAM « 8,5* X 13" FITS 
MOST XT, MINI-AT AND FULL SIZE AT CASES * FIVE 16-BIT & 
THREE 8-ВІТ EXPANSION SLOTS + SOCKETED FOR 80287-12 
MATH CO-PROCESSOR 


MCT-M286-20N „ж. 
16МН2 286 OT 


* NEAT CHIPSET “ 16/10MHZ KEYBOARD SELECTABLE 
SPEEDS • USES 80287-12 MATH CO-PROCESSOR 


MCT-M286-16N Norron SI 16.2 / ілкомллк АТ 21.1 


12МН7 286 


* NEAT CHIPSET • 12/8МН2 KEYBOARD SELECTABLE SPEEDS 
* USES 80287-8 MATH CO-PROCESSOR 
MCT-M286-12N Norron $ 12.0 / Lanomarx АТ 15.5 


10MHZ 286 J 


* AT-COMPATIBLE « 6/10MHZ KEYBOARD SELECTABLE 
SPEEDS » EXPANDABLE TO 4MB ON BOARD USING 1MB 
DRAMS (ОКВ INSTALLED) • USES 256K OR 1MB DRAMS 
(120NS FOR 1 WAIT, 100NS FOR 0 WAIT STATES) 
MCT-M286-10 Norron 51 14.3 / Ілмомлкк АТ 16.5 
МСТ-М286-12 8/12MHZ VERSION ............................. $199.95 


10MHZ 8088 


ғ NOW USES LOW-COST 256K X 4 1MB DRAMS » XT 
COMPATIBLE; OPERATES АТ 4.77/10MHZ • KEYBOARD 
SELECTABLE CLOCK SPEEDS » SOCKETEDFOR 8087-1 
COPROCESSOR * 8 EXPANSION SLOTS • MCT BIOS » 640K 
RAM CAPACITY (ОКВ INSTALLED) 

MCT-TURBO-10 Norron SI 2.1 


M94 8944094944 TONS SO VO 0 TOTO SON NOTET 


RELISYS MULTISYNCH $429.98 
* 14" NON-GLARE SCREEN * 1024 X 768 MAX RESOLUTION 
* CGA/EGA/VGA COMPATIBLE * TTL/ANALOG MODE 
JDR-MULTI 


RELYSIS VGA MONITOR 35 


* 14" ANALOG VGA MONITOR * GLARE RESISTANT SCREEN 
720 X 480 MAXIMUM RESOLUTION * TILT/SWIVEL BASE 
VGA-MONITOR 


EGA MONITOR 

*14* NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RESOLUTION * DISPLAY 16 COLORS SIMULTANEOUSLY 
EGA-MONITOR 


14" SCREEN MONO 5138 
* GLARE-RESISTANT 14" SCREEN WITH AMBER DISPLAY 
* 720 X 350 RESOLUTION • TILT/SWIVEL BASE 
GM-1488 


MONO-VGA GRAY SCALE VGA MONITOR ................ $139.95 
MONO-SAMSUNG SAMSUNG 12* FLAT SCREEN .. $129.95 


JDR-MONO 12" MONO WITH GREEN SCREEN .......... $69.95 | 


JDR-AMBER 12" MONO WITH AMBER SCREEN ........ 
NEC-MULTI-3D NEC MULTI-3D MULTISYNC ............ 
CM-1430 SEIKO DUAL FIXED FREQUENCY .............. 


UPRIGHT CASE 


ACCOMODATES ALL MOTHERBOARDS 

INCLUDES 250 WATT POWER SUPPLY 

MOUNTS FOR 3 FLOPPY& 4 HARD 

DRIVES 

TURBO AND RESET SWITCHES 

SPEED DISPLAY, POWER, DISK LEDS 

MOUNTING HARDWARE, FACEPLATES 

AND SPEAKER INCLUDED ЖН 
CASE-100 Be UN CM 
CASE-200 SUPER UPRIGHT—HOLDS 11 DRIVES .... $499.95 
CASE-120 MINI-UPRIGHT W/200 WATT PS ............... $199.95 


STANDARD 
CASES 


CASE-70 FULL SIZE SLIDE CASE ........................... 
CASE-50 FOR 8088 OR MINI-86 MOTHERBOARDS .. 
CASE-FLIP FLIP-TOP XT-STYLE CASE ..................... 
CASE-SLIDE SLIDE TYPE XT-STYLE CASE ............. 
WITH150W POWER SUPPLY. FOR 8088 OR МІМІ-288 BOARDS. 
САЅЕ-ЈА-200 ——————— AL 
WITH 200W POWER SUPPLY. FOR 8088 OR MINI-285 BOARDS. 
NOTE: CASES DO NOT INCLUDE DRIVES. 


ENHANCED KEYBOARD 
WITH SOLAR CALCULATOR 


* NUMERIC KEYPAD DOUBLES AS A SOLAR-POWERED MULTI- 
FUNCTION BUSINESS CALCULATOR • 101 KEYS • 12 
FUNCTION KEYS • ХТ/АТ & PS/2 COMPATIBLE 

FC-3001 


ENHANCED KEYBOARDS 

BTC-5339 101-КЕҮ WITH 12 FUNCTION KEYS ............ 
BTC-5339R COMPACT 101-KEY, 30% SMALLER......... 
MAX-5339 101-КЕҮ MAXI-SWITCH ........................... 


$*7to ae" 


STANDARD KEYBOARDS 
BTC-5060 84-KEY WITH 10 FUNCTION KEYS .............. 
MAX-5060  MAXI-SWITCH BA-KEY ........................... 


+ FOR XT • 110-220V SWITCH 

* UL APPROVED 

* 45V (15A, «12V @ 4.24, 
-5V @ .БА, -12V @ 5А 


PS-135 ‚85 
PS-150 150W SUPPLY ,95 
Р6-200Х 200W SUPPLY ,95 


200 ҰҒАТТ 


a FOR АТ * 110-220У SWITCH 
* UL APPROVED 
* 45V @ 20A, «12V @ 7A, 


5/9 5A, -12V @ .5A 
Р5- $89.95 
PS-250 250W SUPPLY $129.95 


PARTIAL LISTINGS ONLY—CALL FOR FREE 100-PG CATALOG! 


COPYRIGHT 1989 JDR MICRODEVICES 


JOR MICRODEVICES AND THE JDR MICRODEVICES LOGO ARE REGISTERED TRADEMARKS DF JDR MICRODEVICES. IBM, AT, Р5/2 ARE TRADEMARKS GF INTERNATIONAL BUSINESS MACHINES. 
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Circle 6 on Reader Service Card (DEALERS: 7) 


7 MICROPOLIS | 
HIGH SPEED HARD DRIVES 


157.5MB zsus 7949 


1355 FULL HEIGHT DRIVE WITH ESDI INTERFACE 


1375 FULL HEIGHT DRIVE W/SCSI INTERFACE ........ 
1375-PKG SCSI DRIVE & CONTROLLER ................ $ 


Ё 


1.44МВ 
3-1/2" DRIVE 


* 80 TRACKS + 135 TPI * ULTRA HIGH DENSITY 
* READ/WRITE 720K DISKS, ТОО 

* INCLUDES ALL NECESSARY MOUNTING HARDWARE 
FDD-1.44X BLACK FACEPLATE 

| FDD-1.44A BEIGE FACEPLATE 


ІМ 


FDD-1.2 5-1/4" DOUBLE-SIDED HD 1.2M ........................ $95.95 
LFD-556 5-1/4" TEAC DOUBLE-SIDED НО 1.2M ...- - 


SYNCHRONOUS • MNP-5 FOR 100% ERROA FREE 
TRANSMISSIONS « CCITV de, V. 22 Blv.a2, ВЕТРА 
МЕ” * DATA COMPRESSION ALLOWS 19.29 BALDO 


“ 2400/1200/300 BPS * REQUIRES SERIAL PORT & CABLE 
PRO-24E 


PRO-24l 2400 BAUD INTERNAL MODEM 1/2 CARD .... $90.95 | 
37 WODULAR (ЖОЛ TECHNOLOGY 
4800/ 2400 BPS FAX MODEM 


5149% 


* 4800 BAUD GROUP ІП FAX " 
TRANSMISSION ONLY • 2400 BPS 
DATA MODEM * MENU DRIVEN 
PROFAX SOFTWARE- SENDS DOS 
TEXT, PCX & TIFF FILES TO FAX 
TRANSMISSION 

MCT-FAXM 


МСТ-241 INTERNAL 2400 BAUD DATA MODEM ............ 
 МСТ-121 INTERNAL 1200 SAUD DATA MODEM ............ 


SCANNER 
$1999 
* UP TO 400 DP! - 32 LEVELS 


OVERRUN WARNING ПОНТ. Pa, ы 


OF GRAY SCALE • SPEED 

MERGE FOR LARGE IMAGES * INCLUDES INTERFACE CARD 
* INCLUDES SCANEDIT ІІ, & DR. GENIUS SOFTWARE 
GS-4500 


PRODIGY-OCR OCR SOFTWARE ................................ 


| Ге: LOGITECH МІСЕ ^ 
| % *THREE-BUTTON SERIES 9 


* 320 DPI RESOLUTION 
ШШЩ * SERIAL PS/2 COMPATIBLE. 


SERIAL MOUSE ............ eerte 
SERIAL МОЦБЕ..........22..22Л22222.2.. $79.95 
SERIAL MOUSE WITH PAINTSHOW ...... $109.95 
SERIAL MOUSE WITH PAINT/CAD ......... $154.95 
BUS MOUSE ............................................... $89 


BUS MOUSE WITH PAINT/CAD .............. $149.95 


Circle 6 on Reader Service Card (DEALERS: 7) 


FDD-1.44SOFT SOFTWARE DRIVER ........................... $19.95 


9600 BAUD V.32 MODEM 2699 


* БЕНЕН 24200 BPS • FULL DUPLEX » АБҮБННСІНСЯУЕ/ | 


1355-PKG ESDI DRIVE А CONTROLLER ............... $1049.00 B 


MF355A 3-1/2" MITSUBISHI 1.44MB, BEIGE ............... $129.95 
MF355X 3-1/2" MITSUBISHI 1.44MB, BLACK ............... $129.95 
FDD-360 5-1/4" DOUBLE-SIDED DD 360K ....................... $69.95 

| FD-55B 5-1/4" TEAC DOUBLE-SIDED DD 360K ............... $99.95 | 


EM - 100% HARDWARE COMPATIBLE WITH 
| NOVELL NE-1000 ETHERNET CARD * FOR 


BUS MOUSE WITH PAINTSHOW ......... $104.95 B 
H [wer 16-BIT VERSION $239.95 


== ORDER TOLL-FREE 8 


CUSTOMER SERVICE 800-538-5001 TECH 


| 1.44MB 


| HARD DISK 


| 286/386 1:1 INTERLEAVE 


МСТ- EMS XT COMPATIBLE EMS CARD 


l| < USER EXPANDABLE TO 1, 2 OR 4.5MB (OK 


| MCT-RAMJET 


| ETHERNET CONNECTOR • BNC 


HARD DISKS 


21.4MB °199 65.5MB °389 
80.2MB °569 


o | 42.8MB 5339 84.9MB °499 dy Seagate pem. 


32.7MB 5219 


42.8MB 
43 1MB SCSI 
65.5MB RLL 


=== и 


DRIVE KI KITS 
21.4MB °249 


32.7MB 5279 


KITS INCLUDE HARD DRIVE, DRIVE CONTROLLER, 
CABLES AND JDR'S DETAILED INSTRUCTION MANUAL 


— — E —— --- төлке к= —— „ъъ 
— -.- - — . 


q MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS | 


DRIVE CONTROLLERS 


FLOPPY 
$49.95 


* XT OR AT COMPATIBLE * SUPPORTS 2 FLOPPY DRIVES 
(360K, 720K, 1.2МВ & 1.44MB} * "SMART CARD" RECOGNIZES 
OTHER CONTROLLERS--AUTOMATICALLY ASSIGNS DRIVE 
ADDRESSES, ALLOWING EASY ADDITION OF 3RD/4TH DRIVE 
MCT-FDC-HD 


MCT-FDC-HD4 4 DRIVE CONTROLLER $59.95 
FLOPPY DISK $29.95 


* INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 


E COMPATIBLE * 05/00 AND 05/00 COMPATIBLE 


EXTERNAL 2400 BAUD 514995 | 


MCT-FDC 


$79.95 


* SUPPORTS 16 DRIVE SIZES INCLUDING 10, 20, 30 AND 
40МВ» CAN DIVIDE t LARGE DRIVE INTO 2 LOGICAL DRIVES 


MCT-HDC 
RLL HARD DISK $89.95 


| «SUPPORTS 2 RLL HARD DRIVES * 50% FASTER DATA 


TRANSFER * DESIGNED FOR XT-COMPATIBLES 
MCT-RLL 


286/386 FLOPPY/HARD $149.95 
* FLOPPY/HARD DISK CONTROL IN AN AT DESIGN • FOR UP 


[| TO2FLOPPIES (3650K/720K/1.2MB/1.44MB) & 2 HARD DRIVES 


MCT-AFH 


$169.95 


* CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1.2MB/ 
1.44MB) * CONCURRENT ACCESS TO HARD & FLOPPY DRIVES 
MCT-FAFH 


MEMORY CARDS 


576K RAM CARD $49.95 


| * USER SELECTABLE CONFIGURATION TO 576K • USES 64K 
| AND 256K DRAMS (ØK INSTALLED) 


MCT-RAM 


286/386 EXPANDED MEMORY $129.95 
- USER EXPANDABLE TO 2MB USING1MB DRAMS · 


| CONFORMS FULLY TO LIM EMS 3.2 * RAM DISK SOFTWARE 


MCT-AEMS 


RAM CARD 
FOR HP LASERJET 
- FOR LASERJET SERIES ІІ PRINTERS 


INSTALLED) * USES 256K 150NS OR 1MB 
120NS DRAMS 


МЧ REFURBISHED 
| VGA PACKAGE 


THICK OR THIN ETHERNET * 15-PIN 


CONNECTOR FOR THIN ETHERNET 
DFINET-300 8-BIT VERSION 


— 


| SUPPORT 8 800-538-5002 
MON.-FRI. 7 А.М. ТО 5 5 Р.М., SATURDAY, 9 9AM. TO. 3 P. A l. (PST) 


ЕПРЕНКІНІ EHHI JOR MIEDnDCEVICES 


MULTIFUNCTION 1/0 CARDS 


| 
MULTI 1/0 CARD $59.95 B 
* SERIAL PORT • CLOCK/CALENDAR WITH BATTERY | 
- PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 


MCT-IO 


MULTI 1/0 FLOPPY $79.95 

- SUPPORTS UP TO 2 360K FLOPPIES 

* SERIAL, PARALLEL, GAME PORT AND CLOCK/CALENDAR fi 
MCT-MIO 


| 
MONOGRAPHICS MULTII/O $119.75 & 
“ CONTROL 2 FLOPPIES - SERIAL, PARALLEL, GAME PORT, | 
CLOCK/CALENDAR • RUNS COLOR GRAPHICS SOFTWARE | 
ON YOUR BLACK AND WHITE MONITOR 
MCT-MGMIO 4 


286/386 MULTI 1/0 CARD $59.95 | 
* SERIAL, PARALLEL AND GAME PORTS * USES 16450 

SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
MCT-AIO 


DISPLAY CARDS | 
16-BIT VGA $199.95 

* 640 X 480 IN 16 COLORS < 256K VIDEO RAM EXPAND-ABLE | 
TO 512K » 64 LEVELS OF GRAY SCALE | 
MCT-VGA-16 | 
MCT-VGA-B 8-BIT VERSION ............................... $169.95 "! 
EGA CARD $149.95 


“ 640 X 350 HIGH RESOLUTION « DISPLAYS 16 COLORS 

AT A TIME * COMPATIBLE WITH HERCULES, CGA AND IBM 
MONOCHROME * SOFTWARE DRIVERS FOR WINDOWS, 
LOTUS, CAD, AND MORE • 256K VIDEO RAM 

MCT-EGA 


CGA CARD $44.95 
IBM-COMPATIBLE ADAPTOR FOR RGB MONITORS » 640 X 
200 MONO, 320 X 200 COLOR RESOLUTION + DISPLAYS 4 
COLORS SIMULTANEOUSLY + LIGHT PEN INTERFACE | 
MCT-CG 


MCT-CGP WITH PRINTER PORT ............................. $49.95 
CG-COMP COMPOSITE ADAPTOR ............................ 94.98 
МОМО GRAPHICS $49.95 | 


XT AND AT-COMPATIBLE * HERCULES COMPATIBLE | 
MONOGRAPHICS • SUPPORTS LOTUS 1-2-3 • HIGH RESOLU- f 
TION 720 X 348 DISPLAY * VLSI CHIPS * CONFIGURE THE | 
PARALLEL PRINTER PORT AS LPT1 OR 2 | | 
MCT-MGP | 


"JIM'S BARGAIN 
HUNTERS CORNER 


iF NEW $499.95 SAVE $150 ON THE MONITOR AND CARD! 

• 640 X 480 IN 16 ОҒ 256 COLORS • 320 X 200 RESOLUTION 
ІМ 256 ОҒ 262,000 COLORS * AUTO SWITCHING FOR VGA, 
ЕСА, ССА, MDA & НОС * SOFTWARE DRIVERS • JUMPER 
AND SWTICH-FREE 8-BIT CARD * FULL REGISTER, BIOS AND 


JDR MICRODEVICES 2233 BRANHAM LANE, | 
SANJOSE, СА 95124 (408) 559-1200 

FAX (408) 559-0250 TELEX 171-110 | 
RETAIL STORE: 1256 S. BASCOM AVE., 

SAN JOSE, CA |408) 947-8881 | 
HOURS: M-F 9-7, SAT. 9-5, SUN. 12-4 1 


x 
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As a veterinarian, Lisa Kramer looks after patients with 
names like Smokey and Snowball and Spot. But she looks 
after herself, too. Lisa invests in U.S. Savings Bonds. 

More than 30 million Americans like Lisa invest in 
Savings Bonds. Bonds pay competitive rates, like money 


market accounts. 


Find out more, call 1-800-US-BONDS. 


& 


Bonds held less than five years earn a lower rate. 


т? um 
U.S. SAVINGS BONDS 
THE GREAT AMERICAN INVESTMENT 


A public service of this publication. 
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301 VENTURCOM ............... 80 
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CHAOS MANOR 


MAIL 


Jerry Pournelle answers questions about his column 


Furl/Fort, Continued 
Dear Jerry, 

Although most of your readers prob- 
ably are not using the speed of light in 
furlongs per fortnight (furl/fort) in their 
day-to-day calculations, I believe that it 
is important to comment on William 
Matheson’s letter (July 1989) concerning 
the appropriate number of significant 
digits. 

CODATA (the Committee on Data for 
Science and Technology of the Interna- 
tional Council of Scientific Unions) has 
defined the speed of light, c, as exactly 
299,792,458 meters per second. Thus, 
the precision of c is not limited by the 
number of digits specified in the defini- 
tion, and the value can be stated properly 
to any number of digits. Given that the 
conversion factors 2.54 centimeters/inch 
(SI units), 12 inches/foot, 660 feet/fur- 
long, 86,400 seconds/mean solar day, 
and 14 mean solar days/fortnight are also 
exact by definition, the speed of light in 
` furl/fort is also an exact number, ex- 
pressible to any number of digits desired, 
using appropriate round-off rules. To 74 
digits, c — 1.8,026,174,997,852,541,- 
159,627,773,801,002,147,458,840,- 
372,226,198,997,852,541,156,220,- 
970,935,808 x 1012 furl/fort. Although 
the uncertainty has been arbitrarily 


eliminated for the speed of light, it still 


exists in the measurement of time (the 


Circle 121 on Reader Service Card 


and related computer topics 


second) and in the dependent measure- 
ment of length (the meter). 

I should point out that relying on sig- 
nificant digits to determine the range of 
uncertainty of any number is potentially 
deceptive. Even if any of the numbers 
above were defined as significant num- 
bers, the result of any computation with a 
significant number is not a significant 
number. As D. B. De Lury pointed out 
іп a thoroughly enjoyable paper (“Сот- 
putations with Approximate Numbers," 
Physics Today, August 1989), “People 
who take their computations seriously do 
not use significant numbers, nor do they 
necessarily state the results as significant 
numbers." 

Richard Strickert 
Austin, TX 


I doubt that this particular discussion 
will ever end. It’s great fun, though. 
—Jerry 


Wanted: DOS Utility 
Dear Jerry, 

I would appreciate your advice on a 
DOS utility that I need and cannot find. I 
need a .BAT file for DOS 3.3 that will let 
me install a RAM drive in extended 
memory after booting up. 

Here’s the story. Using a 20-MHz 
80386/80387 machine with 4 megabytes 
of RAM and running DOS 3.3, I review 


nas "OIOI codec and morintec | 
Tali е ыт 


oleon’s 


engineering and scientific software. I 
look at four flavors of DOS software: 
those that ignore extended memory (e.g., 
StatGraphics), the most common type; 
those needing one or two RAM drives 
(e.g., the Microsoft C and FORTRAN 
compilers); those written with the Phar 
Lap tools and that make direct use of ex- 
tended memory as main memory (e.g., 
Mathematica and APL*Plus 11/386); 
and, finally, those that require expanded 
memory (e.g., Excel and MathCAD). 

I would like to be able to boot the ma- 
chine from the C drive with neither EMS 
nor RAM drives installed and then use 
.BAT files to set up what I need. There 
could be three options: Do nothing, set 
up one or two RAM drives, or set up ex- 
panded memory. | 

At present, I have to set up these vari- 
ous environments with separate boot 
floppy disks. That practice deprives me 
of the use of drive A throughout the ses- 
sion. The installation of the EMS envi- 
ronment, when required, is no problem 
using Quarterdeck’s QEMM 386. But I 
can’t find a way to launch the RAM 
drives after boot-up; they want to be 
planted at the boot. Very inconvenient. 

Can you give me a reference to a DOS 
utility that could knock this problem? 

Norm С. Peterson 
Santa Monica, CA 


continued 
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I’m not aware of such a program, but if it 
exists, one of my readers will know. Inci- 
dentally, the fastest way to find out things 
like that is to ask on BIX. You'll often get 
an answer in hours.—Jerry 


Sherlock Holmes on Disk 
Dear Jerry, 

Your column about CD-ROMs (Sep- 
tember 1989) mentioned the availability 
of the complete text of the 60 Sherlock 
Holmes stories, both on floppy disks and 
on CD-ROM. Although you gave your 
readers a source for the CD-ROM ver- 
sion, I thought that some of them might 
be interested in knowing where they can 


CHAOS MANOR MAIL 


purchase the floppy disk-based set as 
well. 

The MS-DOS version (15 5 4-іпсһ or 
eight 3!^-inch disks), called An Elec- 
tronic Holmes Companion, is available 
for $59.95 plus $3 shipping from Psy- 
Logic Systems (P.O. Box 315, Tolland, 
CT 06084). A six-disk version for the 
Macintosh, The Macintosh Holmes 
Companion, is available for the same 
price from Baker Street Software (P.O. 
Box 2712, Santa Clara, CA 95055). 

The text, which was scanned through a 
Palantir (now Calera Systems) Com- 
pound Document Processor optical- 
character-recognition scanner, is identi- 


cal for all three products. However, the 

supporting software does differ from 
version to version. 

Robert J. Stek 

Tolland, CT 


Thanks, and apologies; I thought I had 
mentioned it in the column.—Jerry W 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as “jerryp.” 


And think about OST, the European leader in the field of private X.25 networks! 
Our PC XNET card, an option/adapter card for personal computers, provides two 
channels, each supporting 128 virtual circuits and speeds to 64 kbps. The PC XNET card 

provides a level of performance never before reached in a personal computer. 
Easy acces via MS DOS, XENIX and NETBIOS makes the PC XNET card the perfect tool for 
emulating terminals and file servers or providing a gateway to Local Area Networks. Fully 
compatible with many protocols such as X.25, X.32 and X21, the PC XNET card enables 
computers to be connected to any type of network. 
Furthermore, applications programs you develop on the PC XNET card can be transferred to the PC SNET 
card, OST's ISDN interface card. 
So, if you are thinking of X.25 capability for your computer think about OST. 


OST, SA 


OST, Inc 


Rue du Bas-Village. Z.I. Sud-Est 
35515 Cesson-Sévigné Cedex 

Tel. : (33) 99.32.50.50 

Fax : (33) 99.41.71.75. Telex : 730839 


14225 - F Sullyfield Circle 
Chantilly, VA 22021 

Tel. : (1) 703 817 0400 
Fax : (1) 703 817 0402 


OST 


Networking Intelligence 
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No matter how well acquainted you are 
with making important personal 
computing decisions—decisions that may 
involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 


information—it’s hard to make quality 
decisions. 


Subscribe now and take advantage 
of the special one-year charter 
subscription rate of $395 ($495 
outside the U.S. and Canada). This 
special price represents a savings of 
$100 off the regular rate. Your 
subscription includes 50 issues plus a 


free three-month subscription to 
BYTEweek, McGraw-Hill’s new weekly BIX—a $49 value. Through BIX you 
newsletter for professionals in the can directly access the Microbytes 
personal computer industry, is devoted to Daily news service and communicate 
giving you that quality information with other BIX users. 
through its timely and compact one-stop Don't miss this opportunity! In the 
news format. U.S., call BYTEweek's toll-free number: 
This new publication provides you with 


1-800-258-5485, in N.H. and outside 
the U.S., call: 1-603-924-9281. 


BYTEweek offers a money-back guarantee if you're 
not completely satisfied. 


short, easy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in- 
depth commentary and analysis. 


Subscribe to BYTEweek for quality 
information. Remember, quality 


a apes em i BYTEWEEK й 


News and Analysis for Professionals in the Personal 
Computing Industry 


One Phoenix Mill Lane, Peterborough. NH 03458 


PRINT QUEUE 


Hugh Kenner 


Our Man in Berkeley 


Against a background of bureaucratic apathy, a heroic hacker 
tracks down an international computer spy 


Е іпа Шу, a computer book guaranteed to keep you up late 
turning pages. No, not the 68030 Assembly Language Ref- 
erence today’s mail brought me. What has left me agog is Clif- 
ford Stoll’s The Cuckoo’s Egg: Tracking a Spy Through the 
Maze of Computer Espionage (1989, Doubleday, New York, 
$19.95). 

. The Cuckoo’s Egg is Stoll’s account of the year he spent 
tracking a computer spy, against such obstacles as these: no 
funding to speak of; cold shoulders at the CIA, the FBI, the 
military—just about every outfit that should have been inter- 
ested; a boss who kept blowing his stack about wasted time; a 
girlfriend, Martha, who'd pout as often as Stoll’s beeper inter- 
fered with romance (“Не”5 logging on араіп!”); a background 
in astronomy, not in computing, and certainly not in counter- 
espionage; a jeans-and-sneakers mind-set that kept him asking 
what he was doing anyway, playing the game of the buttoned- 
down establishment. = 

In fairness to the buttoned- 
down, I ought to report that 
Stoll in person—anyway, on 
TV, where Connie Chung 
chatted with him last Decem- 
ber—can seem hard to take 
seriously. Central Casting’s 
classic nerd, fidgeting, grin- 
ning, grimacing, in utter in- 
difference to appalling clut- 
ter: Even cool Connie could 
barely conceal her amuse- 
ment. Had she wandered into 
an outtake from Animal 
House? But when printed 
pages screen such manner- 
isms, we gain access to an ex- 
ceptional mind. One thing is 
sure: Clifford Stoll is a born 
writer. 

Not a paragraph is wasted. 
What seems at first like self- 
indulgent reverie—the inter- 
luding with Martha—comes 
cycling up through the narra- 
tive when, as late as page 208, 
it’s Martha, while sharing a 
shower, who dreams up Op- 
eration Showerhead, the cru- 
cial break in the case. (A 
smart woman indeed. She’s 
now Mrs. Stoll. And our clas- 
sic hippie had thought he’d 
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never do so bourgeois a thing as marry!) 

Oh—speaking of domesticity, ignore the cookie recipe on 
page 126. It’s grotesquely unhealthy. Apart from that, savor 
every page. 

In the best Len Deighton tradition, it all starts in August 
1986 with a shortfall of 75 cents in a month’s total of $2387. At 
the Lawrence Berkeley Lab, a few seconds’ machine time had 
gone unpaid for. It seemed worth tracking down only because it 
might point to a bug in the accounting software. What it point- 
ed to was a new user who’d not been properly installed. But no 
one at Berkeley had installed him. And his brief sojourn had 
coincided with an attempt, from Berkeley, to break into a sys- 
tem in Maryland. 

That 75 cents thereafter haunts the narrative. A main reason 
the FBI would refuse to get interested was disdain for damages 
lower than half a million. Six bits? A federal case? You can 
hear the snickers. Even when 
it could be demonstrated that 
Mr. Baddie was rifling the 
files of military computers, 
the FBI had its mind fixed on 
75 cents. 

The cuckoo lays its eggs for 
other birds to hatch, and the 
cuckoo’s egg of Stoll’s title is 
laid by the intruder, in distant 
systems, to earn himself su- 
peruser privileges. A Unix 
superuser can go anywhere, 
poke into anything. To lay the 
egg, he needs to at least log 
on, and our man achieved that 
far too often for comfort. A 
profile slowly emerges. He is 
patient, thorough, textbook- 
Germanic. (Likely, too, a 
chain-smoker; passwords he 
favors include Benson and 
Hedges.) He’s not fluent in 
the Berkeley dialect of Unix. 
But he’s aware that systems 
get shipped with factory ac- 
count names and passwords 
the buyers are admonished to 
alter but often don’t. “Field” 
and “Service” are two com- 
mon ones on a VAX. 

And, once logged on, sup- 
pose he finds a long list of 

continued 
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But without the hard work? | 


| What if I said that this screen, including calling my 
-~ | video image was created by me, a non-programmer 


Un-retouched УСА screen image. Special hardware required for motion video. 


Introducing the door into Windows! 


Easy access to Windows Call 518-766-3000 (rax 518-766-3003) for 


KnowledgePro (Windows) contains high-level commands more information or write to: Knowledge Garden Inc., 
for manipulating screen objects, lists, text, fonts, rules, 473A Malden Bridge Rd., Nassau, NY 12123 USA. 
external files and bitmap images. DLL and DDE Amex, Visa or M/C accepted. 


support lets you integrate your own C routines with 
KnowledgePro and link your application directly to Excel 
and other Windows programs. 


At a price you can afford 


| | | Another Orc 
KnowledgePro (Windows) costs $695 with no runtime : " || 
fees for applications. KnowledgePro for DOS costs $495. ee me mel -— 
The systems run on IBM PC, XT, AT and PS/2 tool Irom Know ie 
compatible machines with 640k of memory and a hard CS AIDEN! Je 


disk. KnowledgePro (Windows) requires Microsoft 
Windows 286 or 386 version 2.x or greater. 


KnowledgePro is a registered trademark of Knowledge Garden, Excel is a trademark of Microsoft Corp. ІВМ, XT, AT and PS/2 are trademarks of International Business Machines Corp. 
Circle 150 on Reader Service Card 


PRINT QUEUE 


encrypted passwords? Encrypted by a trapdoor algorithm that 
isn’t reversible? No problem. He downloads the list and then 
has a program use the (public) algorithm to encrypt every word 
in the dictionary till it finds a match. Careless folk use dictio- 
nary words, instead of words like fumblefoot, for passwords. 
Systems we taxpayers underwrite seem to abound in fumble- 
footed carelessfolk. 

Thus, there was the time he got onto Air Force Systems 
Command, Space Division. (A third try got him on, with user 
name “Field,” password “Service.” Good old VAX.) He saw a 
warning that his password had expired, complete with instruc- 
tions for updating it. Euphoria made him disregard that instruc- 
tion; “Service” —a lucky guess—was letting him read, write, 
even erase, absolutely anything. Euphoric, he stayed on, down- 


he system 
in Hannover isn't 
computerized. To trace 
a call there, aman 
on the premises 
must search through 
miles of wire. 
He 'll need an hour. 


loading files, for 2 hours. But later (“Password Expired") he 
couldn't get back on. 

Yet, once again, no problem. A few days afterward, they'd 
reenabled “Field” with the same old password. “The service 
technician," Stoll writes, *may have noticed that the account 
had expired, and asked the system manager to reset the pass- 
мога.” As the system manager did. Without a moment's 
thought. (Why think up a new password?) So here's our man, 
back again, again using “Service,” which works as it did be- 
fore; for that matter, as when that VA X left the factory. 

And no one seems to be following all this save Cliff Stoll. At 
Berkeley, where he's meant to be doing astronomy, he keeps, 
on old printers that can jam, a tireless log—piles-of printout—of 
every time our man uses the Berkeley system to effect entry to 
the U.S. One day, a jammed printer loses maybe 20 minutes of 
illicit activity. My one question, since Stoll does mention 
floppy disks, which of course have limited capacity, is whether 
or why Lawrence-at-Berkeley didn't boast such a thing as a 
good-size hard disk drive. 

Anyway, Stoll's beeper sounds for each unauthorized entry. 
(Martha moans as he dashes off on his bike.) The CIA won't 
give Stoll the time of day. The FBI's attitude we've noted. For- 
get NSA, OSI, DOE, even FCI. ("Federal Cat Inspector?" 
Stoll did wonder. It turned out to mean “Foreign Counter-Intel- 
ligence.") For months, his sole link to sanity was a man named 
Steve. 

Steve White, an Englishman based in Vienna, Virginia, 
works for Tymnet, seeing that its links stay flawless. “То him, 
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the network is a gossamer web of connections: invisible threads 
that appear and disappear every few seconds. Each of his three 
thousand nodes have to be able to instantly talk to each other.” 
If you saw two kludges in that last sentence, you see why I wish 
Doubleday did better copy editing. And if your eyes lit up at the 
mention of Tymnet, chances are you subscribe to BIX or some 
other service that uses Tymnet’s skill at linking anything in- 
stantly to anything via threads of addresses. 

By now we've worked out that our man is in Germany. His 
link to the U.S. is the Tymnet International Gateway. His link 
to Stoll’s computer is domestic Tymnet. His link to some 400 
Milnet (military) computers is normally via Stoll. He doesn’t 
know Stoll is listening. Nor does he know about Steve White. 

A beep tells Stoll our man is logging on. Stoll's instant reflex 
is a call to Steve. And, so expert is Steve, he’s soon tracing 
those calls in under a minute, all the way back to (usually) Han- 
nover, West Germany. German telecommunications are state- 
run. Soon Steve has established contact with a Bundespost 
sleuth named Wolfgang Hoffman. For Hoffman—at last for 
someone!—the game was afoot. But he needed an order from 
the FBI. The FBI. . . well, there are space limits on this review. 

Briefly: You can trace a call quickly in a computerized tele- 
phone system. But the system in Hannover isn’t computerized. 
To trace a call there, a man on the premises must search 
through miles of wire. He'll need an hour. Also, since our felon 
makes his calls at night—low transatlantic rates—Hoffman’s 
man will need to be in the building after closing time. Over- 
time, you see. That will all take some bureaucratic nudging. 

Well, the FBI wasn’t interested (75 cents!), nor was the CIA, 
nor any of the rest. That was where Operation Showerhead 
came in. The first thing was to keep our man on for an hour—a 
man who'd been logging on and off in minutes. But—forget all 
those agencies—we don’t need anyone’s permission to put stuff 
into our own computer. So why not stuff it full of military se- 
crets (pseudo)? And trust our man to bite? 

As they did. They stuffed Stoll’s machine full of SDINET, 
which looked like a top-secret Berkeley contract and was actu- 
ally genuine military gobbledygook spiced with just enough 
pseudodata to look sexy. They even invented a typist named 
Barbara Sherwin, charmingly inept as she fumbled with her 
new word processor to upload new stuff every few days but oc- 
casionally taking a day off when Stoll couldn’t stand any more. 
She even left a form letter about how you could get more infor- 
mation by sending your name and address to the project office. 

Our man bit. His name turned out to be Markus Hess. The 
chap who looked over his shoulder and fed findings to the KGB 
was supporting a cocaine habit. No, nothing political. Just cash 
for cocaine. What the KGB’s been making of SDINET is an- 
other question. This book will be prompting a ferocious assault 
on (doubtless computerized) files. 

Hess is out on bail, still smoking Benson & Hedges, still 
awaiting trial. The charred bones of his sponsor were found last 
May 23, next to a melted can of gasoline. No suicide note, al- 
though the suspicious may discern KGB fingerprints. 

The Stolls are in Cambridge, Massachusetts, now. That’s a 
long way from Berkeley. He lectures on computer security 
(who better qualified?) and writes astrophysics software. They 
live with “two cats which he pretends to dislike." m 


Hugh Kenner is a professor of English at Johns Hopkins Univer- 
sity. His reviews have appeared in publications like the New 
York Times and Harper’s. His recent books include A Sinking 
Island and Mazes. He сап be contacted on BIX as “hkenner.”’ 
Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Let’s make users’ 
work easier, not just 
more consistent 


n the beginning, a few lone voices 

called out for “consistent user in- 

terfaces." Today, that cry has be- 

come a deafening chorus, one of 
few points of agreement among user in- 
terface designers. 

Encouraged by the success of the Mac- 
intosh interface, other companies are 
adopting a consistent look and feel; ob- 
serve IBM's major investment in Micro- 
soft Windows, Presentation Manager, 
and Common User Access. Guidelines 
for user interface designers stress consis- 
tency above other considerations. Then 
there are programs that analyze user in- 
terfaces for consistency or even generate 
consistent interfaces, and “user interface 
management systems" designed to facili- 
tate consistency by isolating the user in- 
terface code. 

Have we gone too far? I think so. 
Granted, it's annoying if a new keyboard 
has the Escape key in an unfamiliar loca- 
tion. And although we may not care 
whether we perform a certain function 
by single-clicking or double-clicking, 
we'd like every application to do it the 
same way. But "consistency" is an unre- 
liable guide. Some consistent designs are 
bad, and others are adequate but less 
than ideal. The greatest danger is that ad- 
vocating user interface consistency can 
distract designers from the best approach 


Stop Bit is an open forum for informed 
opinion on topics related to personal com- 
puting. The opinions expressed are those of 
the author and not necessarily those of 


BYTE or its staff. Your contributions and 
comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterbor- 
ough, NH 03458. 
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STOP BIT Ш Jonathan Grudin 


A FOOLISH 
CONSISTENCY — 


to design: learning as much as possible 
about the application’s eventual users. 

One problem with the notion of consis- 
tency is that the designer must determine 
what aspect should be consistent—often a 
very difficult choice. (An extreme exam- 
ple: spelling every word backward would 
be consistent, but a foolish consistency.) 
In many cases, the issue is subtle: If 
you’re abbreviating a set of command 
names, should you use truncation (e.g., 
"de" for ‘‘delete’’), vowel deletion 
(“dlt”), or a single-letter strategy (“а”)? 
It depends on how the abbreviations will 
be used. If the user is to type the com- 
mands from memory, truncation is bet- 
ter. If he or she will read the abbrevia- 
tion—on a key cap, for example—vowel 
deletion is better and a longer abbrevia- 
tion is OK. If the user will type the abbre- 
viation many times, or be presented with 
а menu, a single-letter strategy that mini- 
mizes keystrokes might be best. 

Working in product development, I’ve 
found that my fellow software engineers 
often use the consistency argument to 
justify bad designs. In particular, they 
may want the interface to be consistent 
with the underlying software architec- 
ture and terminology—thus, for exam- 
ple, designing error messages that con- 
tain terminology or code numbers that 
are meaningful to programmers but con- 
fusing to users. 

Sometimes, no consistency (as we usu- 
ally think of it) helps with design. Con- 
sider the typewriter keyboard. The first 
keyboard, over a century ago, was laid 
out alphabetically. Many calculators also 
used alphabetic keyboards. After all, 
that's consistent with how we learn and 
often see the letters of the alphabet. But 
the most efficient keyboard designs are 
based on careful studies of the hands and 
fingers, of how our motor control system 
Works in typing, and on characteristics of 
our language. 

Another example: When a pop-up 
menu appears, should the default menu 
item be the choice that will be easiest for 


the user? The first system I used consis- 
tently defaulted to the first item in the 
menu. After that, I used a system that 
consistently defaulted to the item that I 
had last chosen—this was often what I 
wanted, and I liked it. 

But now I use an even better system, 
one that uses no consistent default algo- 
rithm. In many cases, it defaults to my 
most recent choice. Sometimes, though, 
it alternates: If I choose Copy, the next 
time I bring up that menu, it defaults to 
Paste—which is usually what I want to 
do. At other times, the system may sus- 
pect what I want to do but refuses to de- 
fault to it. For example, when I select a 
dangerous operation, a menu appears 
with Confirm or Cancel as choices. Even 
though I almost always choose Confirm, 
it always defaults to Cancel. 

What about the clear benefits that 
Apple has reaped from its consistent in- 
terface? Here, too, consistency might 
prove to be a hindrance in the long run. 
Certain features of the Macintosh were 
optimized for the original small, single- 
task display. 

Take the menu bar at the top of the 
Mac display. With larger displays and 
multiple windows, moving to the menu 
bar takes longer. Users might also be 
confused as to which application controls 
the menu bar. Other menu designs may 
prove to be better for large displays. In 
fact, HyperCard's “tear-off” menus аге 
a crack in the wall of Macintosh pull- 
down menu consistency. 

This is not to pick on the trailblazing 
Macintosh interface, just a reminder that 
designers can never rest on past achieve- 
ments. Consistency makes sense only if 
it makes users’ work easier. i 


Jonathan Grudin has developed and pub- 
lished articles on user interfaces for sev- 
eral years. Currently on leave from the 
Microelectronics and Computer Technol- 
ogy Corp., he is teaching at Aarhus Uni- 
versity in Denmark. He can be reached 
on BIX c/o "editors. " 


ILLUSTRATION: JOHN DYKES © 1990 


If you haven't see 


LabVIEW 2 front panel user interface 


"Perhaps the new version of National Instruments’ 
LabVIEW will emerge as a de facto standard." 
— John M. Fluke, Л., Chairman, 
John Fluke Manufacturing Co., Inc. 


"LabVIEW 2 is the leader of data acquisition 
software, probably the most powerful product for 
data acquisition, analysis, and control on any 
microcomputer.” 
— John Rizzo, Technical Editor, 
MacUser Magazine 


"The flexibility of LabVIEW 2 has prompted me to 
use it as the cornerstone of my future business.” 
— Steve Conquergood, Chief Design Engineer, 
CXT Limited 


"LabVIEW has been the most valuable computer- 
based tool I have encountered in the past 10 years. 
I estimate the LabVIEW programming effort at two 
man-months, as opposed to the two man-years 
requested for our advanced workstation." 
— Gary W. Johnson, Electronics Engineer, 
Lawrence Livermore National Laboratory 


"We did it! LabVIEW 2 is everything we visualized when we 


set out over six years ago to create the next generation 
instrumentation software technology. Our free LabVIEW 2 
upgrade program is our way of thanking the thousands of 
pioneering users who helped make this revolution possible." 
— James Truchard, Ph.D., President. 
National Instruments 
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LabVIEW 2 block diagram program 


“Compared to the already excellent release 1.2, 
LabVIEW 2 ts improved in virtually every way. 
Compared to ‘traditional’ software, it's almost 
shocking. Worth the wait? You could say Гуе been 
waiting nearly a decade, since personal computers 
first came out, for something to bring it all together 
the way LabVIEW does." 

— Scott Jordan, Product Line Manager, 

Newport Corporation 


"With LabVIEW's modular system, I can visualize my 
test systems as a hierarchy of individual, 
interchangeable components, resulting in shorter 
development time, increased functionality, and 
greater execution efficiency." 
— Michael Porter, Test Systems Engineer, 
CODEX Corporation 


"I give LabVIEW high marks for its conceptual ease 
and its ability to adapt. Using LabVIEW, I have 
developed a sophisticated process control system for 
our distillation laboratories that is comprehensive yet 
can be easily configured." 
— Glenn Graham, Research and Development 
Engineer, Union Carbide Corporation 
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MANAGEMENT 


Tandy 
Business 
Systems 


Step up to 
ERE du... Power planning. 


What the future holds is in your 
hands... . today. With a 
386™-based Tandy Business 
System, you'll have the power 
you need to set—and reach— 
your strategic objectives. 


Quickly transform raw data into 
useful information. Compile a 
spreadsheet to compare current 
and previous figures, then graph 

the results to see once- 


hidden trends. 


Pinpoint those areas needing 
improvement, outline your plan 
and create PERT charts to 
support your formal proposal. 


You won't be charting your 
course alone— Radio Shack 
offers the best support services 
in the industry. 


Success? Plan on it with a 
‘Tandy Business System. 
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